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1. General Information Id 3319-31-1 

Date 13.122001 

1.0.1 OECD AND COMPANY INFORMATION 

We 
Name 
Partner 
Date 
Street 
Town 
Country 
Phone 
Telefax 
Telex 
Cedex 
Remark 

Flag 
26.10.2001 

lead organisation 
ACC Phthalate Esters Panel HPV Testing Group 
Dr. Marian Stanley 

1300 Wilson Blvd. 
22209 Arlington, VA 
United States 
(703) 7415623 
(703) 7416091 

The American Chemistry Council Phthalate Esters Panel sponsoring this 
test plan includes the following member companies: 

Eastman Chemical Company 
ExxonMobil Chemical Company 
Sunoco Chemicals 
Teknor Apex Company 
Critical study for SIDS endpoint 

1.1 GENERAL SUBSTANCE INFORMATION 

Substance type 
Physical status 
Purity 
09.10.2001 

: organic 
: liquid 

% w/w 

1 .I.0 DETAILS ON TEMPLATE 

Comment 

Remark 

This chemical is part of the Trimellitate category. The category includes 
the following four CAS numbers: 3319-31-1, 27251-75-8, 53894-23-8 and 
67989-23-5. 
DESCRIPTION OF THE TRIMELLITATES CATEGORY 

The trimellitates comprise a family of chemicals synthesized by esterifying 
trimellitic anhydride with alcohols with average carbon numbers ranging 
from approximately C7-CIO, in the presence of an acid catalyst. The 
category includes the four trimellitates: 3319-31-1 (TOTM), 27251-75-8 
(TIOTM), 53894-23-8 (TINTM), and 67989-23-5 (DOTM). Trimellitates in 
this category are all 1,2,4-benzenetricarboxylic acids with side chain ester 
groups ranging from C8 to CIO. The structural formula for trimellitates 
varies somewhat depending on the isomeric composition of the alcohols 
used in their manufacture. The specific alcohols used are 2-ethylhexanol 
(TOTM), iso-octyl alcohol (TIOTM), iso-nonyl alcohol (TINTM), and a 
mixture of linear and branched decyl (40%) and octyl (60%) alcohols 
(DOTM). 

Trimellitates are colorless to slightly yellow liquids with high boiling points 
(> 25OoC) and low vapor pressures; properties which contribute to their 
high physical stability. They are readily soluble in most organic solvents 
and miscible with alcohol, ether and most oils, but essentially insoluble in 
water. Because of the similarity in structure as well as physicochemical 
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1. General Information Id 3319-31-1 

Date 13.12.2001 

Flag 
09.10.2001 

properties, the trimellitates were grouped into a single category containing 
four substances with carboxylic side chain ester groups ranging from C8- 
CIO. 
Critical study for SIDS endpoint 

1.7 USE PATTERN 

Type 
Category 
Remark 

: industrial 
: Polymers industry 
: Trimellitates are used predominantly as plasticizers for production of 

flexible PVC. Because of their relatively high molecular weight (>500 
g/mole) and bulky structure, they have lower volatility and greater 
resistance to migration than the corresponding phthalate ester plasticizers. 
They are predominantly used in the manufacture of high temperature PVC 
cables (Wilson, 1996). Since these chemicals are produced in closed 
systems, there is essentially no occupational exposure to these 
substances except at the flexible PVC production facility. Usually, these 
substances have been already blended to the compound as plasticizer, so 
it is not expected that downstream users or consumers are directly 
exposed to trimellitates. 

Flag : Critical study for SIDS endpoint 
13.12.2001 (9) 

3116 I 



2. Physico-Chemical Data Id 3319-31-1 

Date 13.12.2001 

2.1 MELTING POINT 

Value : -46 "C 
Remark : pour point 
Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
Reliability : (4) not assignable 
20.12.2000 (7) 

Value : 97°C 
Decomposition : no at “C 
Sublimation : no 
Method : other 
Year : 2000 
GLP 
Test substance 
Method : Melting point calculation by MPBPWIN ver. 1.40 using calculation methods 

of Joback and Gold and Ogle. 
Remark : EPIWIN is used and advocated by the US EPA for chemical property 

estimation 
Melting point calculation seems to give erroneously high results for this 
class of chemicals. 

Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
Reliability : (3) invalid 
16.10.2001 (8) 

2.2 BOILING POINT 

Value : 541 ’ C at 1013 hPa 
Decomposition : no 
Method : other 
Year : 2000 
GLP 
Test substance 
Method : Boiling point calculation by MPBPWIN vet-. 1.40 using calculation method 

of Stein and Brown. 
Remark : EPIWIN is used and advocated by the US EPA for chemical property 

estimation 
Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
Reliability : (2) valid with restrictions 
16.10.2001 (8) 

2.4 VAPOUR PRESSURE 

Value : .0000000000525 hPa at 25” C 
Decomposition : no 
Method other (calculated) 
Year : 2000 
GLP 
Test substance 
Decomposition : no 
Method : Vapor pressure calculation by MPBPWIN ver. 1.40 using calculation 

method of Grain. 
Remark : EPIWIN is used and advocated by the US EPA for chemical property 

estimation 
Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
Reliability : (2) valid with restrictions 
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2. Physico-Chemical Data Id 3319-31-I 

Date 13.12.2001 

16.10.2001 

Value : .I33 hPaat200”C 
Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
Reliability : (4) not assignable 
16.10.2001 

2.5 PARTITION COEFFICIENT 

63) 

(7) 

Log pow 
Method 
Year 
GLP 
Test substance 
Remark 

Source 

16.10.2001 

Log pow 
Method 

Year 
GLP 
Test substance 
Source 

Reliability 
16.10.2001 

Log pow 
Method 
Year 
GLP 
Test substance 
Method 

4.35 at 25” C 
other (measured) 
1984 

yes 
as prescribed by I. 1 - 1.4 
The study was conducted following the methods outlined in the ABC 
protocol # A-8003 (revised 6 August, 1984) for CMA Environmental Effects 
Testing Program with TOTM. 0.4% solutions of TOTM (supplied by CMA) 
were prepared in n-octanol and 40 ml portions were shaken for 24 hours 
with 400 ml water. After a 48 hour settling period, aliquots from both 
phases were drawn to analyse their TOTM concentrations using GC or 
HPLC. 
lnternaltional Speciality Chemicals Ltd. Hythe 
FMC Corporation Manchester. 

5.94 at 25” C 
OECD Guide-line 107 “Partition Coefficient (n-octanol/water), Flask- 
shaking Method” 
2000 

9s 
as prescribed by 1.1 - 1.4 
Chemicals Evaluation and Research Institute, Japan Ministry of 
International Trade and Industry (1998) 
(2) valid with restrictions 

11.59 at 25” C 
other (calculated) 
2000 

Partition coefficient by LOGKOWWIN ver. 1.65 using an atom/fragment 
calculation method of Meylan and Howard. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation. 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

.00005 other: ug/L at 25 ’ C 

at 25 ’ C 
at and ‘C 

other 
2000 

Remark 

Source 
Reliability 
30.10.2001 

2.6.1 WATER SOLUBILITY 

Value 
Qualitative 
Pka 
PH 
Method 
Year 
GLP 
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2. Physico-Chemical Data Id 3319-31-1 

Date 13.12.2001 

Test substance 
Method 

Remark 

Source 
Reliability 
30.10.2001 

Value 
Qualitative 
Pka 
PH 
Method 
Year 
GLP 
Test substance 
Source 

16.10.2001 

: 

Water solubility calculated using WSKOWWIN ver. 1.36 based on Kow 
correlation method of Meylan and Howard. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation. 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

.00039 mg/l at 25 ’ C 
of very low solubility 
at25”C 

at and ‘C 
OECD Guide-line 105 “Water Solubility” 
1998 

yes 
as prescribed by 1 .I - 1.4 
Chemicals Evaluation and Research Institute, Japan 
Ministry of International Trade and Industry (1998) 
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3. Environmental Fate and Pathways Id 3319-31-1 

Date 13.12.2001 

3.1 .I PHOTODEGRADATION 

Type 
Light source 
Light spect. 
Rel. intensity 
Cont. of subst. 
Indirect photolysis 
Sensitizer 
Cont. of sens. 
Rate constant 
Degradation 
Deg. Product 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
20.12.2000 

: air 
: Sun light 

nm 
: 1 based on Intensity of Sunlight 
: at 25 degree C 

: OH 
: 1500000 molecule/cm3 
: .00000000003277 cmY(molecule*sec) 

% after 

: other (calculated) 
: 2000 

: Photodegradation rate calculated by AOPWIN ver. 1.89 based on the 
methods of Atkinson. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(8) 

3.1.2 STABILITY IN WATER 

Type 
t112 pH4 
t112 pH7 
t112 pH9 
Deg. Product 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
20.12.2000 

: abiotic 
at degree C 

: .3 year at 25 degree C 
at degree C 

: not measured 
: other (calculated) 
: 2000 

: Hydrolysis rate calculated by HYDROWIN ver. 1.67 based on work for EPA 
by T. Mill et al. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

03) 

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS 

Type 
Media 
Air (level I) 
Water (level I) 
Soil (level I) 
Biota (level II I Ill) 
Soil (level II / Ill) 
Method 
Year 

: fugacity model level I 
: other 
: 0 
: 0 
: 97.8 

: other 
: 2000 
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3. Environmental Fate and Pathways Id 3319-31-I 

Date 13.12.2001 

Source 
Reliability 
20.12.2000 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

3.3.2 DISTRIBUTION 

Media : air - biota - sediment(s) - soil - water 
Method : Calculation according Mackay, Level I 
Year : 2000 
Result : Soil - 97.8% 

Source 
Reliability 
20.12.2000 

3.5 BIODEGRADATION 

Type 
lnoculum 
Concentration 

Contact time 
Degradation 
Result 
Deg. Product 
Method 
Year 
GLP 
Test substance 
Method 

Air - 0.00000364% 
Water - 0.000000284% 
Sediment - 2.17% 
Suspended sed. - 0.068% 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

: aerobic 
: domestic sewage 
: IOmgll related to Test substance 

related to 
: 28 day 
: ca. 68.3 - 71.1 % after 
: readily biodegradable 

: other 
: 1985 
: yes 
: as prescribed by 1 .I - 1.4 
: Method/Guideline-USEPA 1982, CO2 Evolution, Shake Flask. 

Domestic sewage, mixed liquor. 
Kinetics-Not Reported 
Degradation Products-Not Reported 
Analytical Monitoring-No 

(6) 

(6) 

Result 

Test condition 

: The results of the first and third test are reported (68.3 and 71.1% 
biodegrdation respectively). 

: lnoculum consisted of deionized water, mineral stocks, native soil, aerated 
mixed liquor and raw sewage. lnoculum was aged prior to test initiation. 
The test chemicals were added to flasks containing medium and inoculum. 
The flask were incubated and shaken in the dark for 28 days. Twelve 
flasks were prepared; 3 controls, 3 dextrose, 3 test substance and 3 with 
test substance and HgC12 (to prevent microbial growth). The CO2 
production was captured in KOH solution. 

500ml Erlenmeyer flasks were used as test vessels. Test flasks were 
shaken at a rate of 60rpm at 25 +I- 2 deg C. Plate count at initiation was 
1.7 x 105 colony/ml. The pH at initiation was not reported. 

Three test trials were conducted. The methods described are those of trial 
#3. 

Test substance 
Nominal test concentration for all substances = 1 OmglL 

: Tris (2-ethylhexyl) Trimellitate (CAS# 3319-31-1) 
(1,2,-benzenedicarboxylic acid, Tris (2-ethylhexyl) Ester) 
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3. Environmental Fate and Pathways Id 3319-31-1 

Date 13.12.2001 

Conclusion 

Reliability 
Flag 
29.11.2000 

Synonym: TOTM 
: The substance is readily biodegradable using mixed populations of 

microorganisms, 
: (2) valid with restrictions 
: Critical study for SIDS endpoint 

(1) 



4. Ecotoxicity Id 3319-31-1 

Date 13.12.2001 

4.1 ACUTE/PROLONGED TOXICITY TO FISH 

See attached TOTM SIAR document 

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES 

See attached TOTM SIAR document 

4.3 TOXICITY TO AQUATIC PLANTS E.G. ALGAE 

See attached TOTM SIAR document 
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5. Toxicity Id 3319-31-1 

Date 13.12.2001 

5.1 .I ACUTE ORAL TOXlClTY 

Type 
Species 
Strain 
Sex 
Number of animals 
Vehicle 
Value 
Method 
Year 
GLP 
Test substance 
Method 
Remark 
Test condition 

Test substance 

Reliability 
28.12.2000 

: LD50 
: rat 

: male 
: 20 
: other 
: > 3200 mglkg bw 
: other 
: 1971 
: no 
: other TS 
: Rats and mice 
: No animals died. All animals gained weight post-exposure 
: Two male rats and two male mice per dose level were treated with 200, 

400,800, 1600, or 3200 mglkg neat test substance by oral gavage. The 
animals were observed for a period of 14 days for survival and body weight 
changes. 

: 1,2,4-benzenetricarboxylic, tris(2-ethylhexyl)ester (tri-2-ethylhexyl 
trimellitate) 

: (2) valid with restrictions 

(4) 

5.1.2 ACUTE INHALATION TOXICITY 

Type 
Species 
Strain 
Sex 
Number of animals 
Vehicle 
Exposure time 
Value 
Method 
Year 
GLP 
Test substance 
Remark 

Test condition 

Test substance 

Conclusion 
Reliability 
28.12.2000 

: LC50 
: rat 

: no data 
: 3 

: 6 hour(s) 
: ca. 
: other 
: 1971 
: no 
: other TS 
: Three rats were exposed for 6 hours to a nominal concentration of 4.17, 

2.64, or 0.23 mg/L of the test substance in a whole-body inhalation 
chamber. The test substance was heated to 18OoC to generate the test 
atmosphere which was likely a mixture of aerosol and heated vapor. The 
animals were observed for a period of 14 days for survival. 

: 1,2,4-benzenetricarboxylic, tris(2-ethylhexyl)ester (tri-2-ethylhexyl 
trimellitate) 

: Three rats were exposed for 6 hours to a nominal concentration of 4.17, 
2.64, or 0.23 mg/L of the test substance in a whole-body inhalation 
chamber. The test substance was heated to 18OoC to generate the test 
atmosphere which was likely a mixture of aerosol and heated vapor. The 
animals were observed for a period of 14 days for survival. 

: 100% mortality at >2.64 mg/L (nominal). LC50 not determined. 
: (2) valid with restrictions 

(5) 

5.1.3 ACUTE DERMAL TOXICITY 
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5. Toxicity Id 3319-31-1 

Date 13.122001 

Type 
Species 
Strain 
Sex 
Number of animals 
Vehicle 
Value 
Method 
Year 
GLP 
Test substance 
Remark 

Test condition 

Test substance 

Conclusion 

Reliability 
28.12.2000 

LD50 
guinea pig 

no data 
3 
other 
> 20 ml/kg bw 
other 

no 
other TS 
No animals died. Moderate to severe edema and moderate erythema were 
observed at 24 hours. All animals appeared normal after one week. 
Three guinea pigs were shaved and depilated prior to dosing. Dose levels 
of 5, 10, or 20 ml/kg of the neat test substance were applied to the skin 
(one animal per dose level) and the area wrapped with an impervious 
material for 24 hours. Following unwrapping, the skin was evaluated for 
signs of irritation. The animals were observed for a period of 14 days for 
survival. 
1,2,4-benzenetricarboxylic, tris(2-ethylhexyl)ester (tri-2-ethylhexyl 
trimellitate) 
Under the conditions of this study, the test substance has a low order of 
acute dermal toxicity in rats. 
(2) valid with restrictions 

(3) 

5.4 REPEATED DOSE TOXICITY 

Species 
Sex 
Strain 
Route of admin. 
Exposure period 
Frequency of 
treatment 
Post obs. period 
Doses 
Control group 
NOAEL 
Method 

Year 
GLP 
Test substance 
Method 

Remark 

: rat 

: Fischer 344 
: oral feed 
: 28 days 
: Daily 

: No 
: 0, 0.2, 0.67 or 2.0% (0, 183,654, 1734 mglkglday 
: yes 
: = .67 % 
: OECD Guide-line 407 “Repeated Dose Oral Toxicity - Rodent: 28-day or 

14-d Study” 
: 1985 
: yes 
: other TS 
: Analysis of variance with significant groups compared by Least Significant 

Difference test (p < 0.05) 
: There were no statistically significant differences between the body weights 

of control and treated animals. Initially, there was a significant decrease in 
food intake for females (2%); however, food intake gradually increased 
throughout the study. In males, there were no treatment-related effects on 
food consumption. Serum albumin levels were significantly increased in 
males and females at the mid and high dose. Similarly, leukocyte counts 
were increased in both sexes at the two higher dose levels; however, this 
increase was significant only in males. At the two lower dose levels, 
hematocrit and mean cell volume decreased in female rats. In both sexes, 
the absolute and relative liver weights increased at the mid-dose level, but 
not at the highest dose. The high dose animals showed slight increases in 
the number but not size of peroxisomes. There were no deaths related to 
treatment in this study. 

12116 



5. Toxicity Id 3319-31-1 

Date 13.12.2001 

Test condition 

Test substance 

Conclusion 

Reliability 
28.12.2000 

: Male and female rats were randomly assigned to various treatment groups. 
Following the acclimation period, rats were administered dietary doses of 
either the control or the test substance for 28 days. DEHP was used in this 
study as a reference compound. Animals were monitored twice each day. 
Food intake was measured from Days -3 to day 0 and continuous intakes 
were measured at twice-weekly intervals until the day preceding the 
autopsy. One day prior to autopsy, blood was collected from each animal 
and the following endpoints were evaluated: differential leukocyte and 
erythrocyte counts, mean cell volume, packed cell volume, total leukocyte 
count, platelet count and reticulocyte count. Serum chemistry analysis of 
several endpoints was also performed. On the day of sacrifice, the 
following organs were retained in 10% neutral buffered formalin: cecum, 
colon, pancreas, prostate, skeletal muscle, small intestine, stomach, 
thymus, and uterus. Two slices of liver were subjected to electron 
microscopy for evaluation of peroxisome proliferation. 

: 1,2,4-benzenetricarboxylic, tris(2-ethylhexyl)ester (tri-2-ethylhexyl 
trimellitate) 

: The test substance caused a slight peroxisome proliferation at the high 
dose but was less potent than comparable doses of DEHP. 

: (1) valid without restriction 

5.5 GENETIC TOXICITY ‘IN VITRO‘ 

Type 
System of testing : 
Concentration 
Cycotoxic cont. 
Metabolic activation : 
Result 
Method 

Year 
GLP 
Test substance 
Method 

Test condition 

Test substance 

Conclusion 

Reliability 
28.12.2000 

Ames test 
Bacterial 
100,333, 1000,3333, 10000 mglml. 

with and without 
negative 
OECD Guide-line 471 “Genetic Toxicology: Salmonella thyphimurium 
Reverse Mutation Assay” 
1988 

9s 
other TS 
Chemicals were judged to be mutagenic if the test results produced a 
dose-related, reproducible increase in histidine revertants over control. It 
was not a requirement for mutagenic responses to reach two-fold over 
background. 
Prior to assay initiation, a toxicity pretest was performed using tester strain 
TAIOO. Based on these results, the doses for the final assay were 
determined. In the definitive assay, each of the five strains was dosed with 
either the test substance; a vehicle control (DMSO); or a nontreated control 
and a positive control. The test mixture containing the tester strain and test 
substance with or without S9 was added to the surface of petri dishes 
containing Vogel-Bonner medium. The histidine-independent colonies that 
formed on the plates were counted following a two-day incubation at 37°C. 
Positive controls were as follows: 2-aminoanthracene (all strains with S9); 
sodium azide (without S9, TAI 535, TAI 00) 4-nitro-o-phenylenediamine 
(without S9, TA98) and 9-aminoacridine (without S9, TA 97, TAI 537). 
There were 3 plates/dose group/strain/treatment. The test results were 
verified by repeating the assay. If the results were negative, they were 
repeated first without S9 and then with 30% S9. 
1,2,4-benzenetricarboxylic, tris(2-ethylhexyl)ester (tri-2-ethylhexyl 
trimellitate) 
Under the conditions of this study, tri (2-ethylhexyl) trimellitate was not 
mutagenic at doses up to 10,000 mglml. 
(1) valid without restriction 

(2) 
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5. Toxicity Id 3319-31-1 

Date 13.12.2001 

5.8 TOXICITY TO REPRODUCTION 

See attached TOTM SIAR document 

5.9 DEVELOPMENTAL TOXICITY/TERATOGENlClTY 

See attached TOTM SIAR document 

5.10 OTHER RELEVANT INFORMATION 

See attached TOTM SIAR document 

14116 



6. References Id 3319-31-1 

Date 13.12.2001 
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7. Risk Assessment Id 3319-31-1 

Date 13.12.2001 

7.2 HAZARD SUMMARY 

Chapter 
Remark 

: Chapters 4 & 5 
: Because of the similarity in chemical structure, the Panel believes that the 

toxicological properties of the substances in this category will be similar as 
well. Thus, the Panel considers that the data for the best tested member of 
this category, tris-2-(ethylhexyl) trimellitate (TOTM), also represents the 
potential for human and environmental effects of the other members of this 
category. 

TOTM has been sponsored under the OECD SIDS program through ICCA. 
A review of the available data for TOTM (see attached Table) indicates that 
all endpoints have been adequately addressed, and that TOTM exhibits a 
low order of toxicity. 

Attached dot. 
Flag 
13.12.2001 

Due to their higher molecular weight and bulky side chains, the remaining 
members of this category are expected to demonstrate a lower order of 
toxicity than TOTM. This is supported by a similar structural-activity 
relationship observed with phthalate ester compounds, i.e., the higher 
molecular weight phthalates (ester side chains >C7) are less active that the 
transitional phthalates (ester side chains C4-C6). Thus, the use of TOTM 
to represent the potential hazards of the other category members is a 
conservative position. 

: Summary of SIDS Information on Trimellitates.doc 
: Critical study for SIDS endpoint 

7.3 RISK ASSESSMENT 

Memo 

Attached dot. 
Flag 
13.12.2001 

: SIDS Initial Assessment Profile (SIAP), SIDS Initial Assessment Report 
(SIAR) and Robust Summary for TOTM -- submitted by Japan under ICCA 
HPV program. 

: 1-l-T-M SIAR.pdf 
: Critical study for SIDS endpoint 
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IUCLID 

Data Set 

Existing Chemical : ID: 27251-75-g 

CAS No. : 27251-75-8 

TSCA Name : 1,2,4-benzenetricarboxcylic acid, triisooctyl ester 

Generic name : triisooctyl ester trimellitate 

Producer Related Part 
Company 
Creation date 

: ExxonMobil Biomedical Sciences Inc. 
: 26.10.2000 

Substance Related Part 
Company 
Creation date 

: ExxonMobil Biomedical Sciences Inc. 
: 26.10.2000 

Memo : ACC Phthalate Esters HPV Panel 

Printing date 
Revision date 
Date of last Update 

: 13.12.2001 

: 30.102001 

Number of Pages : 11 



I. General Information Id 27251-75-8 

Date 13.12.2001 

1 .O.l OECD AND COMPANY INFORMATION 

We 
Name 
Partner 
Date 
Street 
Town 
Country 
Phone 
Telefax 
Telex 
Cedex 
Remark 

Flag 
26.10.2001 

lead organisation 
ACC Phthalate Esters Panel HPV Testing Group 
Dr. Marian Stanley 

1300 Wilson Blvd. 
22209 Arlington, VA 
United States 
(703) 741-5623 
(703) 741-6091 

The American Chemistry Council Phthalate Esters Panel sponsoring this 
test plan includes the following member companies: 

Eastman Chemical Company 
ExxonMobil Chemical Company 
Sunoco Chemicals 
Teknor Apex Company 
Critical study for SIDS endpoint 

1.1 GENERAL SUBSTANCE INFORMATION 

Substance type 
Physical status 
Purity 
09.10.2001 

: organic 
: liquid 

% w/w 

1 .I.0 DETAILS ON TEMPLATE 

Comment 

Remark 

This chemical is part of the Trimellitate category. The category includes 
the following four CAS numbers: 3319-31-1, 27251-75-8, 53894-23-8 and 
67989-23-5. 
DESCRIPTION OF THE TRIMELLITATES CATEGORY 

The trimellitates comprise a family of chemicals synthesized by esterifying 
trimellitic anhydride with alcohols with average carbon numbers ranging 
from approximately C7-CIO, in the presence of an acid catalyst, The 
category includes the four trimellitates: 3319-31-I (TOTM), 27251-75-8 
(TIOTM), 
53894-23-8 (TINTM), and 67989-23-5 (DOTM). Trimellitates in this 
category are all 1,2,4-benzenetricarboxylic acids with side chain ester 
groups ranging from C8 to Cl 0. The structural formula for trimellitates 
varies somewhat depending on the isomeric composition of the alcohols 
used in their manufacture. The specific alcohols used are Z-ethylhexanol 
(TOTM), iso-octyl alcohol (TIOTM), iso-nonyl alcohol (TINTM), and a 
mixture of linear and branched decyl (40%) and octyl (60%) alcohols 
(DOTM). 

Trimellitates are colorless to slightly yellow liquids with high boiling points 
(> 25OoC) and low vapor pressures; properties which contribute to their 
high physical stability. They are readily soluble in most organic solvents 
and miscible with alcohol, ether and most oils, but essentially insoluble in 

Z/II 



1. General Information Id 27251-75-8 

Date 13.12.2001 

Flag 
09.10.2001 

1.7 USE PATTERN 

Type 
Category 
Remark- 

Flag 
13.12.2001 

water. Because of the similarity in structure as well as physicochemical 
properties, the trimellitates were grouped into a single category containing 
four substances with carboxylic side chain ester groups ranging from C8- 
CIO. 
Critical study for SIDS endpoint 

: industrial 
: Polymers industry 
: Trimellitates are used predominantly as plasticizers for production of 

flexible PVC. Because of their relatively high molecular weight (2500 
g/mole) and bulky structure, they have lower volatility and greater 
resistance to migration than the corresponding phthalate ester plasticizers. 
They are predominantly used in the manufacture of high temperature PVC 
cables (Wilson, 1996). Since these chemicals are produced in closed 
systems, there is essentially no occupational exposure to these 
substances except at the flexible PVC production facility. Usually, these 
substances have been already blended to the compound as plasticizer, so 
it is not expected that downstream users or consumers are directly 
exposed to trimellitates. 

: Critical study for SIDS endpoint 

(3) 



r 
2. Physico-Chemical Data Id 27251-75-a 

Date 13.12.2001 

1 

2.1 MELTING POINT 

Value 
Decomposition 
Sublimation 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
29.10.2001 

2.2 BOILING POINT 

Value 
Decomposition 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
29.10.2001 

2.4 VAPOUR PRESSURE 

Value 
Decomposition 
Method 
Year 
GLP 
Test substance 
Decomposition 
Method 

Remark 

Source 
Reliability 
29.102001 

: =I97 "C 
: no at “C 
: no 
: other 
: 2000 

: Melting point calculation by MPBPWIN ver. 1.40 using calculation methods 
of Joback and Gold and Ogle. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation. 
Melting point calculation seems to give erroneously high results for the this 
class of chemicals. 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (3) invalid 

(2) 

: =541 ’ C at 1013 hPa 
: no 
: other 
: 2000 

: Boiling point calculation by MPBPWIN ver. 1.40 using calculation method 
of Stein and Brown. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(2) 

= .0000000000524 hPa at 25” C 
no 
other (calculated) 
2000 

no 
Vapor pressure calculation by MPBPWIN ver. 1.40 using calculation 
method of Grain. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation. 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

(2) 

4111 



2. Physico-Chemical Data Id 27251-75-8 

Date 13.12.2001 

2.5 PARTITION COEFFICIENT 

Log pow 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
29.10.2001 

2.6.1 WATER SOLUBILITY 

Value 
Qualitative 
Pka 
PH 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
30.10.2001 

= 11.59 at 25” C 
other (calculated) 
2000 

Partition coefficient by LOGKOWWIN ver. 1.65 using an atom/fragment 
calculation method of Meylan and Howard. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation. 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

(2) 

.00005 other: ug/L at 25 ’ C 

at 25 ’ C 
at and o C 

other: calculated 
2000 

Water solubility calculated using WSKOWWIN ver. 1.36 based on Kow 
correlation method of Meylan and Howard. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation. 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 



3. Environmental Fate and Pathways Id 27251-75-8 

Date 13.12.2001 

3.1 .I PHOTODEGRADATION 

Type 
Light source 
Light spect. 
Rel. intensity 
Cont. of subst. 
Indirect photolysis 
Sensitizer 
Cont. of sens. 
Rate constant 
Degradation 
Deg. Product 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
29.10.2001 

: air 
: Sun light 

nm 
: 1 based on Intensity of Sunlight 
: at 25 degree C 

: OH 
: 1500000 molecule/cm3 
: .00000000003068 cmY(molecule*sec) 

% after 
: not measured 
: other (calculated) 
: 2000 

: Photodegradation rate calculated by AOPWIN ver. 1.89 based on the 
methods of Atkinson. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation. 

: ExxonMobil Biomedical Sciences, inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(2) 

3.1.2 STABILITY IN WATER 

Type 
tl/Z pH4 
t112 pH7 
t1/2 pH9 
Deg. Product 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
29.10.2001 

: abiotic 
at degree C 

: .4 year at 25 degree C 
at degree C 

: not measured 
: other (calculated) 
: 2000 

: Hydrolysis rate calculated by HYDROWIN ver. 1.67 based on work for EPA 
by T. Mill et al. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation. 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(2) 

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS 

Type 
Media 
Air (level I) 
Water (level I) 
Soil (level I) 
Biota (level II I Ill) 
Soil (level II I Ill) 
Method 
Year 

: fugacity model level I 
: other 
: 0 
: 0 
: 97.8 

: other 
: 2000 

6111 
I 
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3. Environmental Fate and Pathways Id 27251-75-8 

Date 13.12.2001 

Source 
Reliability 
20.12.2000 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

3.3.2 DISTRIBUTION 

Media : air - biota - sediment(s) - soil - water 
Method : Calculation according Mackay, Level I 
Year : 2000 
Result : Soil - 97.8% 

Source 
Reliability 
20.12.2000 

Air - 0.00000364% 
Water - 0.000000284% 
Sediment - 2.17% 
Suspended sed. - 0.068% 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(1) 

(1) 

I 
1 



4. Ecotoxicity Id 27251-75-8 

Date 13.12.2001 

4.1 ACUTE/PROLONGED TOXICITY TO FISH 

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES 

4.3 TOXICITY TO AQUATIC PLANTS E.G. ALGAE 

8111 



5. Toxicity Id 27251-75-8 

Date 13.12.2001 

51.1 ACUTE ORAL TOXICITY 

5.1.2 ACUTE INHALATION TOXICITY 

5.1.3 ACUTE DERMAL TOXICITY 

5.4 REPEATED DOSE TOXICITY 

5.5 GENETIC TOXICITY ‘IN VITRO‘ 

5.8 TOXICITY TO REPRODUCTION 

5.9 DEVELOPMENTAL TOXlClTY/TERATOGENlCITY 

9111 



6. References Id 27251-75-8 

Date 13.12.2001 

(1) Mackay, D., A. DiGuardo, S. Paterson and C. Cowan, EQC Model ver. 1 .Ol , 1997, available 
form the Emvironmental Centre, Trent Univ. Canada. 

(2) Meylan, M. Syracuse Research Corporation (1994-1999) Calculation program contained in 
EPIWIN (Esitmate ver. 3.04) available from SRC. 

(3) Wilson, A., (1996). Plasticizers - Selection, Applications and Implications. Rapra Review 
Reports 8:15-16. 



7. Risk Assessment Id 27251-75-8 

Date 13.12.2001 

II/II 

7.1 END POINT SUMMARY 

7.2 HAZARD SUMMARY 

Chapter 
Remark 

: Chapters 4 & 5 
: Because of the similarity in chemical structure, the Panel believes that the 

toxicological properties of the substances in this category will be similar as 
well. Thus, the Panel considers that the data for the best tested member of 
this category, tris-2-(ethylhexyl) trimellitate (TOTM), also represents the 
potential for human and environmental effects of the other members of this 
category. 

TOTM has been sponsored under the OECD SIDS program through ICCA. 
A review of the available data for TOTM (see attached Table) indicates that 
all endpoints have been adequately addressed, and that TOTM exhibits a 
low order of toxicity. 

Attached dot. 
Flag 
13.12.2001 

Due to their higher molecular weight and bulky side chains, the remaining 
members of this category are expected to demonstrate a lower order of 
toxicity than TOTM. This is supported by a similar structural-activity 
relationship observed with phthalate ester compounds, i.e., the higher 
molecular weight phthalates (ester side chains X7) are less active that the 
transitional phthalates (ester side chains C4-C6). Thus, the use of TOTM 
to represent the potential hazards of the other category members is a 
conservative position. 

: S-u-mmary of SIDS Information on Trimellitatesdoc 
: Critical study for SIDS endpoint 

7.3 RISK ASSESSMENT 



IUCLID 

Data Set 

Existing Chemical : ID: 53894-23-8 
CAS No. : 53894-23-8 
EINECS Name : triisononyl benzene-l ,2,4-tricarboxylate 
EINECS No. : 258-847-9 
TSCA Name : 1,2,4-Benzenetricarboxylic acid, triisononyl ester 
Molecular Formula : C36H6006 

Producer Related Part 
Company 
Creation date 

: ExxonMobil Biomedical Sciences Inc. 
: 02.11.2000 

Substance Related Part 
Company 
Creation date 

: ExxonMobil Biomedical Sciences Inc. 
: 02.11.2000 

Memo 

Printing date 
Revision date 
Date of last Update 

: ACC Phthalate Esters Panel HPV Testing Group 

: 15.03.2002 

: 30.10.2001 

Number of Pages : 11 

Chapter (profile) 
Reliability (profile) : 
Flags (profile) 

1 /II 
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1. General Information Id 53894-23-8 

Date 1503.2002 

1 .O.l OECD AND COMPANY INFORMATION 

Type 
Name 
Partner 
Date 
Street 
Town 
Country 
Phone 
Telefax 
Telex 
Cedex 
Remark 

Flag 
26.10.2001 

lead organisation 
ACC Phthalate Esters Panel HPV Testing Group 
Dr. Marian Stanley 

1300 Wilson Blvd. 
22209 Arlington, VA 
United States 
(703) 741-5623 
(703) 741-6091 

The American Chemistry Council Phthalate Esters Panel sponsoring this 
test plan includes the following member companies: 

Eastman Chemical Company 
ExxonMobil Chemical Company 
Sunoco Chemicals 
Teknor Apex Company 
Critical study for SIDS endpoint 

1.1 GENERAL SUBSTANCE INFORMATION 

Substance type 
Physical status 
Purity 
09.10.2001 

: organic 
: liquid 

% wlw 

1 .I .O DETAILS ON TEMPLATE 

Comment 

Remark 

This chemical is part of the Trimellitate category. The category includes 
the following four CAS numbers: 3319-31-1, 27251-75-8, 53894-23-8 and 
67989-23-5. 
DESCRIPTION OF THE TRIMELLITATES CATEGORY 

The trimellitates comprise a family of chemicals synthesized by esterifying 
trimellitic anhydride with alcohols with average carbon numbers ranging 
from approximately C7-CIO, in the presence of an acid catalyst. The 
category includes the four trimellitates: 3319-31-l (TOTM), 27251-75-8 
(TIOTM), 
53894-23-8 (TINTM), and 67989-23-5 (DOTM). Trimellitates in this 
category are all 1,2,4-benzenetricarboxylic acids with side chain ester 
groups ranging from C8 to CIO. The structural formula for trimellitates 
varies somewhat depending on the isomeric composition of the alcohols 
used in their manufacture. The specific alcohols used are 2-ethylhexanol 
(TOTM), iso-octyl alcohol (TIOTM), iso-nonyl alcohol (TINTM), and a 
mixture of linear and branched decyl (40%) and octyl (60%) alcohols 
(DOTM). 

Trimellitates are colorless to slightly yellow liquids with high boiling points 
(> 25OoC) and low vapor pressures; properties which contribute to their 
high physical stability. They are readily soluble in most organic solvents 
and miscible with alcohol, ether and most oils, but essentially insoluble in 

2111 
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1. General Information Id 53894-23-8 

Date 15.03.2002 

Flag 
09.10.2001 

water. Because of the similarity in structure as well as physicochemical 
properties, the trimellitates were grouped into a single category containing 
four substances with carboxylic side chain ester groups ranging from C8- 
CIO. 
Critical study for SIDS endpoint 

1.7 USE PATTERN I 

TVDe 

CB’tegory 
Remark 

: industrial 
: Polymers industry 
: Trimellitates are used predominantly as plasticizers for production of 

flexible PVC. Because of their relatively high molecular weight (X500 
g/mole) and bulky structure, they have lower volatility and greater 
resistance to migration than the corresponding phthalate ester plasticizers. 
They are predominantly used in the manufacture of high temperature PVC 
cables (Wilson, 1996). Since these chemicals are produced in closed 
systems, there is essentially no occupational exposure to these 
substances except at the flexible PVC production facility. Usually, these 
substances have been already blended to the compound as plasticizer, so 

Flag 
13.12.2001 

it is not expected that downstream users or consumers are directly 
exposed to trimellitates. 

: Critical study for SIDS endpoint 

(5) 

3111 I 
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2. Physico-Chemical Data Id 53894-23-8 

Date 15.03.2002 

2.1 MELTING POINT 

Value 
Sublimation 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
10.10.2001 

2.2 BOILING POINT 

Value 
Decomposition 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
10.10.2001 

2.4 VAPOUR PRESSURE 

: 224 .a C 
: no 
: other 
: 2000 

: Melting point calculation by MPBPWIN ver. I .40 using calculation methods 
of Joback and Gold and Ogle. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation 
Melting point calculation seems to give erroneously high results for the 
thhis class of chemicals. 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (3) invalid 

(4) 

Value 
Decomposition 
Method 
Year 
GLP 
Test substance 
Decomposition 
Method 

Remark 

Source 
Reliability 
10.10.2001 

: 575 “C at 1013hPa 
: no 
: other 
: 2000 

: Boiling point calculation by MPBPWIN ver. 1.40 using calculation method 
of Stein and Brown. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(4) 

Value 
Source 
Reliability 

.I3 hPa at 200” C 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(4) not assignable 

20.12.2000 (3) 

4111 

0 .0000000000032 hPa at 25” C 
no 
other (calculated) 
2000 

no 
Vapor pressure calculation by MPBPWIN ver. 1.40 using calculation 
method of Grain. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

(4) 



2. Physico-Chemical Data Id 53894-23-8 

Date 1503.2002 

i 

2.5 PARTITION COEFFICIENT 

Log pow 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
20.12.2000 

2.6.1 WATER SOLUBILITY 

Value 
Qualitative 
Pka 
PH 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
10.10.2001 

: 13.06 at 25” C 
other (calculated) 

: 2000 

: Partition coefficient bv LOGKOWWIN ver. 1.65 using an atom/fragment 
calculation method of Meylan and Howard. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(4) 

0.00132 other: rig/l at 25 ’ C 

at 25 ’ C 
at and o C 

other 
2000 

Water solubility calculated using WSKOWWIN ver 1.36 based on Kow 
correlation method of Meylan and Howard 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 

(4) 



3. Environmental Fate and Pathways Id 53894-23-8 

Date 15.032002 

3.1 .I PHOTODEGRADATION 

We 
Light source 
Light spect. 
Rel. intensity 
Cont. of sub&. 
indirect photolysis 
Sensitizer 
Cont. of sens. 
Rate constant 
Degradation 
Method 

Remark 

Source 
Reliability 
20.12.2000 

: air 
: Sun light 

nm 
: 1 based on Intensity of Sunlight 
: at 25 degree C 

: OH 
: 1500000 molecule/cm3 
: .0000000000349 cm3/(molecule’sec) 

% after 
: Photodegradation rate calculated by AOPWIN ver. 1.89 based on the 

methods of Atkinson. 
: EPIWIN is used and advocated by the US EPA for chemical property 

estimation 
: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(4) 

3.1.2 STABILITY IN WATER 

Type 
t1/2 pH4 
tli2 pH7 
tl/2 pH9 
Deg. Product 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
20.12.2000 

: abiotic 
at degree C 

: .9 year at 25 degree C 
at degree C 

: not measured 
: other (calculated) 
: 2000 

: Hydrolysis rate calculated by HYDROWIN vet-. 1.67 based on work for EPA 
by T. Mill et al. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(4) 

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS 

Type 
Media 
Air (level I) 
Water (level I) 
Soil (level I) 
Biota (level II I III) 
Soil (level II I Ill) 
Method 
Year 
Source 
Reliability 
20.12.2000 

fugacity model level I 
other 
0 
0 
97.8 

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

(2) 

6111 



3. Environmental Fate and Pathways Id 53894-23-8 

Date 15.03.2002 

3.3.2 DISTRIBUTION 

Media 
Method 
Year 
Resu It 

Source 
Reliability 
20.12.2000 

: air - biota - sediment(s) - soil - water 
: Calculation according Mackay, Level I 
: 2000 
: Soil - 97.8% 

Air - 0.000000274% 
Water - 0.00000000961% 
Sediment - 2.17% 
Suspended sed. - 0.068% 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 
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4. Ecotoxicity Id 53894-23-8 

Date 15.03.2002 

4.1 ACUTE/PROLONGED TOXICITY TO FISH 

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES 

4.3 TOXICITY TO AQUATIC PLANTS E.G. ALGAE 

8111 
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5. Toxicity Id 53894-23-8 

Date 15.032002 

5.1 .I ACUTE ORAL TOXICITY 

Type 
Species 
Strain 
Sex 
Number of animals 
Vehicle 
Value 
Method 
Year 
GLP 
Test substance 
Remark 

Test condition 

Test substance 
Conclusion 

Reliability 
Flag 
28.12.2000 

5.4 

5.5 

5.6 

5.8 

5.9 

LD50 
rat 
Sprague-Dawley 
male 
20 
no data 
> 10000 mg/kg bw 
other 
1969 
no 
other TS 
No rats died during the study. At the two higher dose levels, decreased 
activity was observed one hour after dosing. Excessive urination and/or 
diarrhea were initially observed but decreased by 48 hours (5000 mglkg 
level) or by Day 5 (10,000 mg/kg level). 
Immediately following a 3-4 hour fasting period, animals were administered 
the test compound at doses of 417, 1450, 5000 and 10000 mg/kg of body 
weight. Observations were recorded immediately after dosing, then at I, 4 
and 24 hours; and once daily thereafter for 14 days. Gross necropsies 
were conducted on all animals that were sacrificed at the termination of the 
study. 
1,2,4-benzenetricarboxylic acid, triisononyl ester (triisononyl phthalate) 
Under the conditions of this study, the test material has a low order of 
acute oral toxicity. 
(2) valid with restrictions 
Critical study for SIDS endpoint 

REPEATED DOSE TOXICITY 

GENETIC TOXICITY ‘IN VITRO‘ 

GENETIC TOXICITY ‘IN VITRO‘ 

TOXICITY TO REPRODUCTION 

DEVELOPMENTAL TOXlClTY/TERATOGENlClTY 

(1) 



6. References Id 53894-23-8 

Date 1503.2002 

(1) Esso Research and Engineering Company (1969). Acute Oral Administration in Rats. 
Unpublished Report. Esso Research and Engineering Company (1969). Acute Oral 
Administration in Rats. Unpublished Report. 

(2) Mackay, D., A. DiGuardo, S. Paterson and C. Cowan, EQC Model ver. 1 .Ol, 1997, available 
form the Emvironmental Centre, Trent Univ. Canada. 

(3) Manufacturer Safety Data Sheet 

(4) Meylan, M. Syracuse Research Corporation (1994-1999) Calculation program contained in 
EPIWIN (Esitmate ver. 3.04) available from SRC. 

(5) Wilson, A., (1996). Plasticizers - Selection, Applications and Implications. Rapra Review 
Reports 8:15-16. 



7. Risk Assessment Id 53894-23-8 

Date 15.03.2002 

1 

7.1 END POINT SUMMARY 

7.2 HAZARD SUMMARY 

Chapter 
Remark 

: Chapters 4 & 5 
: Because of the similarity in chemical structure, the Panel believes that the 

toxicological properties of the substances in this category will be similar as 
well. Thus, the Panel considers that the data for the best tested member of 
this category, tris-2-(ethylhexyl) trimellitate (TOTM), also represents the 
potential for human and environmental effects of the other members of this 
category. 

TOTM has been sponsored under the OECD SIDS program through ICCA. 
A review of the available data for TOTM (see attached Table) indicates that 
all endpoints have been adequately addressed, and that TOTM exhibits a 
low order of toxicity. 

Attached dot. 
Flag 
13.12.2001 

Due to their higher molecular weight and bulky side chains, the remaining 
members of this category are expected to demonstrate a lower order of 
toxicity than TOTM. This is supported by a similar structural-activity 
relationship observed with phthalate ester compounds, i.e., the higher 
molecular weight phthalates (ester side chains X7) are less active that the 
transitional phthalates (ester side chains C4-C6). Thus, the use of TOTM 
to represent the potential hazards of the other category members is a 
conservative position. 

: SurnmarypfS!PSl_nfp~~-~~ionn.Trlll~~l!itates.doc 
: Critical study for SIDS endpoint 

7.3 RISK ASSESSMENT 



IUCLID 

Data Set 

Existing Chemical : ID: 67989-23-5 
CAS No. : 67989-23-5 
EINECS Name : 1,2,4-Benzenetricarboxylic acid, decyl octyl ester 
EINECS No. : 268-007-3 
TSCA Name : 1,2,4-Benzenetricarboxylic acid, decyl octyl ester 
Molecular Formula : C10H220.xC9H606.xC8H180 

Producer Related Part 
Company 
Creation date 

: ExxonMobil Biomedical Sciences Inc. 
: 02.11.2000 

Substance Related Part 
Company 
Creation date 

: ExxonMobil Biomedical Sciences Inc. 
: 02.11.2000 

Memo 

Printing date 
Revision date 
Date of last Update 

: ACC Phthalate Esters Panel HPV Testing Group 

: 13.12.2001 

: 30.10.2001 

Number of Pages : 11 

Chapter (profile) 
Reliability (profile) 
Flags (profile) 



1. General Information Id 67989-23-5 

Date 13.12.2001 

1 .O.l OECD AND COMPANY INFORMATION 

Type 
Name 
Partner 
Date 
Street 
Town 
Country 
Phone 
Telefax 
Telex 
Cedex 
Remark 

Flag 
26.10.2001 

lead organisation 
ACC Phthalate Esters Panel HPV Testing Group 
Dr. Marian Stanley 

1300 Wilson Blvd. 
22209 Arlington, VA 
United States 
(703) 741-5623 
(703) 741-6091 

The American Chemistry Council Phthalate Esters Panel sponsoring this 
test plan includes the following member companies: 

Eastman Chemical Company 
ExxonMobil Chemical Company 
Sunoco Chemicals 
Teknor Apex Company 
Critical study for SIDS endpoint 

1.1 GENERAL SUBSTANCE INFORMATION 

Substance type 
Physical status 
Purity 
09.10.2001 

: organic 
: liquid 

% w/w 

1 .I .O DETAILS ON TEMPLATE 

Comment 

Remark 

This chemical is part of the Trimellitate category. The category includes 
the following four CAS numbers: 3319-31-1, 27251-75-8, 53894-23-8 and 
67989-23-5. 
DESCRIPTION OF THE TRIMELLITATES CATEGORY 

The trimellitates comprise a family of chemicals synthesized by esterifying 
trimellitic anhydride with alcohols with average carbon numbers ranging 
from approximately C7-CIO, in the presence of an acid catalyst. The 
category includes the four trimellitates: 3319-31-1 (TOTM), 27251-75-8 
(TIOTM), 
53894-23-8 (TINTM), and 67989-23-5 (DOTM). Trimellitates in this 
category are all 1,2,4-benzenetricarboxylic acids with side chain ester 
groups ranging from C8 to CIO. The structural formula for trimellitates 
varies somewhat depending on the isomeric composition of the alcohols 
used in their manufacture. The specific alcohols used are 2-ethylhexanol 
(TOTM), iso-octyl alcohol (TIOTM), iso-nonyl alcohol (TINTM), and a 
mixture of linear and branched decyl (40%) and octyl (60%) alcohols 
(DOTM). 

Trimellitates are colorless to slightly yellow liquids with high boiling points 
(> 25OoC) and low vapor pressures; properties which contribute to their 
high physical stability. They are readily soluble in most organic solvents 
and miscible with alcohol, ether and most oils, but essentially insoluble in 
water. Because of the similarity in structure as well as physicochemical 
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1. General Information Id 67989-23-5 

Date 13.12.2001 

Flag 
09.10.2001 

properties, the trimellitates were grouped into a single category containing 
four substances with carboxylic side chain ester groups ranging from C8- 
CIO. 
Critical study for SIDS endpoint 

1.7 USEPATTERN 

Type 
Category 
Remark 

Flag 
13.12.2001 

: industrial 
: Polymers industry 
: Trimellitates are used predominantly as plasticizers for production of 

flexible PVC. Because of their relatively high molecular weight (~500 
g/mole) and bulky structure, they have lower volatility and greater 
resistance to migration than the corresponding phthalate ester plasticizers. 
They are predominantly used in the manufacture of high temperature PVC 
cables (Wilson, 1996). Since these chemicals are produced in closed 
systems, there is essentially no occupational exposure to these 
substances except at the flexible PVC production facility. Usually, these 
substances have been already blended to the compound as plasticizer, so 
it is not expected that downstream users or consumers are directly 
exposed to trimellitates. 

: Critical study for SIDS endpoint 

(3) 



2. Physico-Chemical Data Id 67989-23-5 

Date 13.12.2001 

2.1 MELTING POINT 

Value 
Decomposition 
Sublimation 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
10.10.2001 

2.2 BOILING POINT 

Value 
Decomposition 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
10.10.2001 

2.4 VAPOUR PRESSURE 

Value 
Decomposition 
Method 
Year 
GLP 
Test substance 
Decomposition 
Method 

Remark 

Source 
Reliability 
15.10.2001 

L 

: 234 ‘C 
: no at “C 
: no 
: other 
: 2000 

: Melting point calculation by MPBPWIN ver. 1.40 using calculation methods 
of Joback and Gold and Ogle. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation 
Melting point calculation seems to give erroneously high results for the 
thhis class of chemicals. 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (3) invalid 

(2) 

: 585 “C at1013hPa 
: no 
: other 
: 2000 

: Boiling point calculation by MPBPWIN ver. 1.40 using calculation methods 
of Stein and Brown. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

G-9 

.0000000000014 hPa at 25” C 
no 
other (calculated) 
2000 

no 
Vapor pressure calculation by MPBPWIN ver. 1.40 using calculation 
method of Grain. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

(2) 
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2. Physico-Chemical Data Id 67989-23-5 

Date 13.12.2001 

2.5 PARTITION COEFFICIENT 

Log pow 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
20.12.2000 

2.6.1 WATER SOLUBILITY 

Value 
Qualitative 
Pka 
PH 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
10.10.2001 

: 12.79 at 25” C 
other (calculated) 

: 2000 

: Partition coefficient by LOGKOWWIN ver. 1.65 using an atom/fragment 
calculation method of Meylan and Howard. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(2) 

: 2.78 other: rig/l at 25 ’ C 

: at 25 o C 
at and o C 

: other 
: 2000 

: Water solubility calculated using WSKOWWIN ver 1.36 based on Kow 
correlation method of Meylan and Howard 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

i 

(2) 



3. Environmental Fate and Pathways Id 67989-23-5 

Date 13.12.2001 

3.1.1 PHOTODEGRADATION 

We 
Light source 
Light spect. 
Rel. intensity 
Cont. of subst. 
Indirect photolysis 
Sensitizer 
Cont. of sens. 
Rate constant 
Degradation 
Deg. Product 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
10.10.2001 

: air 
: Sun light 

nm 
: 1 based on Intensity of Sunlight 
: at 25 degree C 

: OH 
: 1500000 molecule/cm3 
: .00000000000335 cm3/(molecule*sec) 

% after 
: not measured 
: other (calculated) 
: 2000 

: Photodegradation rate calculated by AOPWIN ver. 1.89 based on the 
methods of Atkinson. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(2) 

3.1.2 STABILITY IN WATER 

Type 
t1/2 pH4 
t112 pH7 
t112 pH9 
Deg. Product 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
20.12.2000 

: abiotic 
at degree C 

: 1 year at25 degree C 
at degree C 

: not measured 
: other (calculated) 
: 2000 

: Hydrolysis rate calculated by HYDROWIN ver. 1.67 based on work for EPA 
by T. Mill et al. 

: EPIWIN is used and advocated by the US EPA for chemical property 
estimation 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(2) 

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS 

We 
Media 
Air (level I) 
Water (level I) 
Soil (level I) 
Biota (level II I Ill) 
Soil (level II / Ill) 
Method 
Year 

: fugacity model level I 
: other 
: 0 
: 0 
: 97.8 
: 

: other 
: 2000 
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3. Environmental Fate and Pathways Id 67989-23-5 

Date 13.12.2001 

Source 
Reliability 
15.10.2001 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

3.3.2 DISTRIBUTION 

Media 
Method 
Year 
Result 

Source 
Reliability 
20.12.2000 

air - biota - sediment(s) - soil - water 
other (calculation) 
2000 
Soil - 97.8% 
Air - 0.000000102% 
Water - 0.0000000179% 
Sediment - 2.17% 
Suspended sed. - 0.068% 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

(1) 
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4. Ecotoxicity Id 67989-23-5 

Date 13.12.2001 

4.1 ACUTE/PROLONGED TOXICITY TO FISH 

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES 

4.3 TOXICITY TO AQUATIC PLANTS E.G. ALGAE 

8111 



5. Toxicity Id 67989-23-5 

Date 13.12.2001 

5.1 .I ACUTE ORAL TOXICITY 

5.1.2 ACUTE INHALATION TOXICITY 

5.1.3 ACUTE DERMAL TOXICITY 

5.4 REPEATED DOSE TOXICITY 

5.5 GENETIC TOXICITY ‘IN VITRO‘ 

5.8 TOXICITY TO REPRODUCTION 

5.9 DEVELOPMENTAL TOXICITY/TERATOGENIClTY 



6. References Id 67989-23-5 

Date 13.12.2001 

(1) Mackay, D., A. DiGuardo, S. Paterson and C. Cowan, EQC Model ver. 1 .Ol, 1997, available 
form the Emvironmental Centre, Trent Univ. Canada. 

(2) Meylan, M. Syracuse Research Corporation (1994-l 999) Calculation program contained in 
EPIWIN (Esitmate ver. 3.04) available from SRC. 

(3) Wilson, A., (1996). Plasticizers - Selection, Applications and Implications. Rapra Review 
Reports 8:15-16. 



7. Risk Assessment Id 67989-23-5 

Date 13.12.2001 

7.1 END POINT SUMMARY 

7.2 HAZARD SUMMARY 

Chapter 
Remark 

: Chapters 4 & 5 
: Because of the similarity in chemical structure, the Panel believes that the 

toxicological properties of the substances in this category will be similar as 
well. Thus, the Panel considers that the data for the best tested member of 
this category, tris-2-(ethylhexyl) trimellitate (TOTM), also represents the 
potential for human and environmental effects of the other members of this 
category. 

TOTM has been sponsored under the OECD SIDS program through ICCA. 
A review of the available data for TOTM (see attached Table) indicates that 
all endpoints have been adequately addressed, and that TOTM exhibits a 
low order of toxicity. 

Attached dot. 
Flag 
13.12.2001 

Due to their higher molecular weight and bulky side chains, the remaining 
members of this category are expected to demonstrate a lower order of 
toxicity than TOTM. This is supported by a similar structural-activity 
relationship observed with phthalate ester compounds, i.e., the higher 
molecular weight phthalates (ester side chains >C7) are less active that the 
transitional phthalates (ester side chains C4-C6). Thus, the use of TOTM 
to represent the potential hazards of the other category members is a 
conservative position. 

: Z&mmary of SIDS Information on Trimellitatesdoc -- ---.-- 
: Critical study for SIDS endpoint 

7.3 RISK ASSESSMENT 



Summary of SIDS Information on Trimellitates 
A. Physical/Chemical Properties of Trimellitates 

W 
Carbon 
Chain 
Length 

CAS 
Number 

Chemical 
Name 

MP* 
CC) 

BP** VP PC 
Water Photodeg Hydrolysis Transport (%) c 

cc, 
Solubility 

W’G425”C) (log Pow) (mg/L m250c) 
Half-life Half-life 
(days) (yrs) 

Soil Air Water Sediment 

C8 3319-31-1 tris 2-ethylhexyl 
(TOTM) 

-46 >300 ~0.0001*** 5.94 3.9E-04 0.05 
97 c 541 c 5.25E-3 I c 11.59 c 4.5 1 E-08 0.33 c 

c 0.32 c 97.8 3.6E - 6 2.8E 7 - 2.17 

C8 2725 l-75-8 

c9 53894-23-8 

C8,ClO 67989-23-5 

triisooctyl ester 

triisononyl ester 

decyl, octyl ester 

<o 
197c 541 c 5.25E-11 c II.59 c 4.51E-08 c 0.35 c 0.43 c 97.x 3.64E - 6 2.8E - 7 2.17 

<o >300 
224 c 575 c 3.17E-I2 c 13.06 c 1.32E-09 c 0.31 c 0.86 c 97.8 2.74E - 7 9.61E -9 2.17 

10 234 c 585 c 1.37E-12 c 12.79 c 2.78E-09 c 0.32 c 0.98 c 97.8 1.02E 7 - 1.79E 8 - 2.17 

c = calculated data using EPWIN; all other values are derived from measurements 

* = All of these trimellitates are liquids at zero degrees C. Modeled data do not accurately reflect melting points for these substances 

** = Measured boiling points were detennined to be >3OO”C at 0.66 kPa 

*** = vapor pressure of TOTM 13 Pa @ 2OO’C 



Summary of SIDS Information on Trimellitates 
B. Toxicology Data on Trimellitates 

C8 3319-31-I 

Chemical 
Name 

tris Z-ethylhexyl 
(TOTM) 

Triisooctyl ester 

Triisononyl ester 

decyl, octyl ester 

Acute 
Acute Acute 
Dermal Inhalation 

Repeated GeneTox GeneTox 

Oral LD50 LD5o 
Dose Toxicity to Developmental Acute Fish Daphnia 

(Chrom. 
LC50 

Toxicity I 
Toxicity (Ames) (4 (B) 

Abs.) 
Reproduction 

Teratogenicity mg/L mg/L 

>20 
ml/kg 

> 3.2 (guinea ~2.64 NOAEL (rat, Negative NOAEL (rat, 

@kg (rat, Pig) mglL (rat, dietary) 654 Negative (CHUIU 
oral) 1000 NOAEL (rat, oral) 

mglkglday 
1000 mglkglday >lOO >180 

mouse) >2.0 nominal) mglkglday cells) 
ml/kg 

(3) 

(rabbit) 

’ IO g/kg 
(rat) 

Footnotes: A) Japanese Medaka (Oryzias lafipes), 96 hr LC50 & NOEC 

B) Daphnia magna, 48-hr EC50 

C) Selenastrum capficornutum, 72-hr EC50 & NOEC 

Algal 

(Cl 
Biodegradation 

mglL 
% 

>I00 68-71 (1) 
4.2 (2) 

(1) Inherent biodegradation by Shake Flask Method 

(2) Ready biodegradation by MIT1 method (OECD 301C) 

(3) OECD Preliminary reproduction toxicity screening test; indirect measure of develomental effects 
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ms IwSSMT PR.OFIT,E 

The hemicd is currently of low priority far further work. 

SLIMMARY CONCLUSIONS OF THE SIAR 

Human henl~h 

&x.w toxicily of TOTM is low, LD,, >2,000 mg/kg in rats. In the irritation-test for animaIs,thjs 
substance is slightly irritating to Ihc skin and the eyes Sensitizaiion test on guinea pig slkm.+-Cd”~O 
sensitization”. Oral study in rats conducted for 28 days at doses ofO(O), U,Z(I84), 0.67(650), 
2.0[1826) % (mglkg bw/day) of TOTM. There wexe no statisricnlly significant differences in body 
weights bctwcen control andTOTM trealcd groups. There was a significant difference between 
zantrol and trrzaled groups in thefollo\ving: hemoglobin concentration (lower in both sexes, 0.67 or 
2.0$$ TOTM j, leuc~cytccour~ts (higher in males a1 0.67 or 2.U%), absolute and relative liver weight 
(higher in both sexes at all levels except 0 or O,Z%),scrurn albumin (higher in bnlh sexes ato. 01 
2.0%), serum cholesterol levels (hitier in males aI 0.67 or 2.055), serum urea (higher in males at 
Z.OS), strum lipids (decrcascd in females at0.2!&). Liver biochemistryrevealcd staQstically 
significant differences between treated and control groupss indicated by palrktoyl CBA oxidation 
[increased in bolh sexes at 2.0% and males at all dosclcvels), and cataIasc aclivity (increased in 
males lit 2.0%). 
Preliminary reproductive toxicity screening test IewalS moderate decrease ogpermatocytes and 
sperrnarids in males al lUOmg./kglday. Fram these two test results, he NOAELs for repeated ora1 
toxicily were considered IO lx100 m$ik$lday Iormale rals+ The NOAELs for reprtiductive/ 
de:velopmental toxicity arc considered to b$,000 r&kg/day for female ratsand for offspring. 
TOTM was evaluated its genntnxicity bq’ many assay systems. It was neithermutngeaic in bacteria 
nor clastogrnic in mammalian cellsr’n V&-B. Ail other in d-o and in viva assays gave negative 
resulls. It is concluded that TOTM is nut genatoxic ,+I I&D and in viva. The rcporlcd results of 
carcinogcnccity was invalid. 
Absorption and metabolism were studied for”C labeled TClTM and about 75% of illc dosewas 
excreted unch;inged in lhe feces, 16% in the urine as nttnboliles and ‘1.9% was expired as ‘“CO,. 
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I ll 

I 
The Mackay level IIJ fugacity Model was employed to eslimare rhe environmenlal diW&uljOn of TO-J’Jq 

ia air, Water, soil and sedimenL If released to air, TOTM will exisL soicll; in the parlkulart phase in the 
ambient atmosphere. If released to soi1, TOTM is not exper%A to have mobility. Ii released into v~a~er, 
TOTM is expected tn adsorb IO suspcndtd solids and sediment in WIW. 

TOT&l has to be consjdered as weakly toxic against aquatic organisms. The subslance is no1 readily 
biodegradable. Measured BCF of this chemical is reported as less than 1 lo 2.7 in carp fbr 6 we&s, which 
suggest thal biocuxxntralian in aquatic Organisms is much lower than the value estimated from 
logPavu(=S.94). The Ioxicily data to aquatic plants (al~ac; S&nasrrwn wpricornww~) was >I00 nlg!‘L. 
for EI&, (7311) and NOEC (7Zhr) The acute toxicity dah in fish (jntnedaka: Ory2ios hripes) were z-100 
mg/L (96l1, LC, ;and NOEC) and >7S mglL (14d, LC, and NOEC). Jn Dayhnirz magrra, acute mxicity 
was ~18OrrtgL (48hr: E&) and chronic loxichy was 55.6mg/l, {21d, reproduction NOEC). All rhese 
dara were obtained in superssttvat& solution with the aid ofMubilizer (HCO-40). The test solution was 
considered to be homogenmus substantially. Another chronic toxicity data il8u~M~ vwgna (NDEC 
>U.N?2m~L) was reported Though this value is lowa rhan the saturation point, fbe c$~ser~ed 
cowxma~icm data was less reliable. Assessment factor af lObas czl~~ea to detctminelhe lowest PNEC. 
Thus, calculated PNEC (=O.OOOSZ mg,L) of TOTM is closely IQ Ihe value of one hundredths (xsassment 
factor) of sahratjon print. From these toxicity data, it is difficult to decide the exact PNEC, but we are 
sure of the practical salety of TOTM against aquaric organisms. 

TCN’M js manufactured as tile plasticizer of PVC applications. 
The production volume (7f TOTM in Japan is apI]roximaleIy 20,000 ionncs&~.~c and also, there are 5 
manufacturers in Japan. E&mated global production is40,W&lCQQ0Cl Lon~eSlyear. This substance is 
producr=d in closed system and mainly uwi asplasticizer for PVC elecSrica1 cabIt and wire. And so, this 
substance has heen alresdy blended to the compound aplasticizer, so it is not cqxcted lhat downslream 
used or ccttiumtrs of electric tire industry may expose tol this substance. 

I 
1 Occupationa exposure may occllx thmugh dennai txntact and inhaiatlan of mist, The process is 
, constructed by closed system and workers wear proiective ~IOWS and goggles during the uperstinn, so 

significant exposure is not txpected. 

NATURE OF FURTHER WORK RECOMMENDED 

No recommendation 

ExCH’MANUAL’196-4-2.Domay 1996 
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?ULL SI J,$ SUMMARY k- 
CAS NO: 3319-31-l 

PIJYSICAL-CHEMJCAL 

ENVIRONMENTAL 
FATE 

3*1+1 
3.1.2 

3.2 
3.3 

3.5 
3.7 

ECU7 
4.1 A 

4.1 B 

J’iD PATHWAY 

Photodegradat ion 
Stahiljly in Water 

Monitoring Data 
Transport and 
Distribution 

Biodegradarion 
Biasccumulation 
MIcoLocY 
Acule Toxicity to 
Fish 
Prolonged 
ToxiciIy IO Fish 

Acute Toxicity to 
Aquatic 
Invertebrates 
(~uphniaa) 
Toxicity to 
Aquatic PIants 
e.g. AIgae 
chronic Toxicity 
t# Fish 

SPECIES 

Capricorn 84 rum 

ATCC22662 

OECD TG 102 
Other (uzlknown) 
Other (unknown) 
OECD TG 104 
OECD TG 107 

OECD TG 11 

Calculalcd 
(Level III 
FugacIly MudeI) 

(local expasure) 

OECD “I-G 302C 
OECP TG 305C 

OECD TG 203 

OECD TG 204 

OECD TG 202 

OECD TG 201 

0.13 mg& 31 25 “C 
None 
None 

None 
Stable at pH 4 a1 50°C 
T 1,2=X7.5 days a2 pI3: 7 at 25°C 
T,,=11.9 days a2 pH 9 at 25°C 
None 
(kleast 100% to air) 

Air Waler Soil Scdimeni 
19.6% 4.7% 66.2% 9.5% 
(Release 100% lo rvater> 
Air Waler Soil Sediment 
0.0% 32.7% 0.1% 67.2% 
(Release 100% to soil) 
Air Waler Soil Sediment 
0.0% 0.0% 100% 0.0% 
PEC,,,I = Nom 
4.2 % after 213 days 

Cont. 0.2 mg/t) 

L& (96 hr) 3 100 m@L 

LC,, (14 day) > 75 mg.4, 
NOEC(l4 day) > 75 mgfL 
LOEC(14 day) > 75 mg!L 
EC5(I (24 hr> > 180 mg/L 
EC,, (48 hr) > 180 mgiL 
NOEC z- 180 mg/L 
LOEC 3 IHI mg/L 
ECso (72 hr) > 1OOmglL 
NOEC(72 hr) z- 100mg:L 



4.5.2 

4.6.1 

4.6.2 

4,6.3 

Ft!zT 

5.1.1 

5.1.2 

5.1.3 

5.2.1 
52.2 
5.3 
5.4 

5+5 

A. 

B. 

5.6 

5.7 
5.8 

5.9 

5.11 

Chronic Toxicity 

m Aquatc 
ln~~ert~brates 
(Dupknia) 

Toxidy to Soil 
Dwelling 
Organisms 
Toxicilg lo 
TerrtsIrial Plauls 
ToxiciIy IO C)lher 
Nclon- Mammalian 
Tertestrial Species 

AClllC Oral 
Toxicity 
Acute Inhrlajion 
Taxicily 
Acute Dermal 
Toxicity 
Skin Irrilrtion 
Eye lrril al ion 
Skin Scdsitisarion 
Rcpc al cd Dose 
Toxicity 
Genetic Toxicity 
In Vltm 

Bb3eri al Test 

Vitro Test 
Genetic Tuxicity 
In Viva 
Carcinogeaicity 
Toxic3 y to 
Reprcrduction 

Develapmenlal 
Toxiciiy/ 
Teratogenicily 
Experience with 
Humen Exposure 

Dapknia magrru 
OECD TG 211 

Rat 

Rat 

Rabbit 

Rabbit 
Rabbii 
Guinea pig 
Rat 

S.fypAimurirrm, 
E. cdi 

CHWIU cclis 

Mouse 

Mouse 
Rfii 

NO~.C(Zld,reproduction)= 55,6 mp, 
LOEC(21d,repr~ductjon)>lDOmg/L 
EC,,(Z’ld, repraductian) 1~39.1 q/L 
IA& for parental. DapImia(21d)>100 
Illg/L 
NOEC=D.D082 @la, reproducticq 
parent Dqhnir~ mortality) 
NQIX 

NOW 

Nont? 

[Nole] Data beyond SJDS requuemcnts can be ad 

the chemical+ e.g. c:orrosiveaess~irIilation,carcin~genicjtqr. 

UECD TG 401 

Other 

Other 

Other 
Other 
CJECD TG 406 
OECD TG 421. 

Japanese 
Guideline and 
OECD TG 471 
& 472 
Japanese 

wideline 
Other 

Other 
OECI) TG 421 
Preliminary 
toxicity 
screening tesr 

Slightly irritating 
Slighlly irriinting 
NoI sensitizing 
NOAEL = 100 mg/kg bw 
LOAEJ> = 300 mg,‘kg bw 

- [With metabolic rrctivation) 
- (Withour melabolic acrivatiun) ’ 

- {With melabnlic activatjonj 

- (WitbOut mcletmlic activatjon) 
NQ valid data 

NO valid data 
NOAEL = 100 mg/L (malej 
NOAEL = 1,000 mgIL (female) 
NOAEL = 1,000 mglL (Offspring) 

None 

None 

van1 to the asSe5sment of 



SIDS Initial Assessment Repoti 
for 

13th SLAM 
(November 6-9, ZWI) 

CAS No: 3319-31-I 

Sponsor Country: Japan 

HISTORY 
The otiginal KCD documents were prepared by European 
Commisshn. .Dainippon Ink and Chemicals Inc., Japan 
reviewed the documents after incorporatition of Japanese 
testing results. 

KCA Initiative work led by Dahippon Ink and Chemicals Inc., Japan 

Deadline for circdation: 
Df3te of Ci~ulation; 



SIRS INITIAL ASSESSMENT REPORT (SIAR) 
‘l’ris(;!-elhglhexyl) hcnzene-1,2,4-~ricorb~xylate 

1. IDENTITY 
IUPAC Name: 
CM Number: 

‘I%(;?-elhylhexyl) bcn?~:nc-1,2,4-tricarboxy~atrt 
3313-31-l 

i’klalucular formula: C&H&, (MW=546.79) 
Structural kwmula: 

CH&Hz 

Purity: 

Impurity: 

299.5 % 

Di(2-ethylhcxy1) pbthalak (DEHP) c 0.1% 
Water 

Additives: None 

Table 1. Physical and Chemical Properties 
Items PJVlocaJ Resulls 

Melting Point OECD TG 102 < -50°C 
Boiling Pnirtt Unknown 
Density Unknown 

283°C (4 hPa} 

Vapor pressure 0EC.D TG 1W 
0.987 - cl.990 ~6xn’~2o”c) 

Partition Coefficient (Lo@+,) OECD TG 107 
c2.8 x 10’ Pa(1OO”c) 

‘Waler Soiubiliry OECD ‘KG 105 
5.94 (25@) 
n.13 rng/ L (25°C) 

2: GENERAL INFWWATION ON EXJ’OSGXE 

The production volume of TOTM in Japrm isapproximateIy 20,000 tonnes /year and ah, rhere 
are 5 mamfscturers in Japan. EFtimalcd global produclinn is 40,000 - 100,00D tonnes,+)ear, 
TOTIV! is produced in closed system andmainly used as plssticizer far PVC Cltxxrical cable and 
wire esp~iall~ for high tempertiture application.TOTM is no sources of polenlial release 10 [be 
env,irc~nmcnt except Cnr samplinpnd maintenance oi the productionfacil iries 

2.1 Enviroumenlal Fate 

Based upon the biodegradation measurement7 the substance is not readily Modegradabie. JDTM 
achieved 4.2 pcrccnr of its thwretical BOD wine an activated sIudgeinoc.ulum during a 4 
weeb incubation in a singlescreening study, 



The Mackay 1evellIJ fugacily model was employeti IO estimate the environmcnlal distributiun 
of TC?TM in air, water, srlil and scdimenl, The calculation results are shown in Table 2.1f 
released to air, an estimated vapcv pressure of less than 2.8 x 10’ Pa al 100°C indicates Tom 
wilI exist solely in Ihe particulate-phase in the ambient atnosphere. Ftinicul?\e-phast:TOTM js 
removed from the aimosphert: hy wel rind dry deposition. Zf released to soil, TOTPVI isnot 
exptcred to have mobility based upon Lhe fugacity model calculation VolaGlizaticln fmm soi] 
surfaces is nut expected tt;l be 8n importam envirclnmcnlal fate process based 011 tlwsknatc~ 
v.?por pressure of this substance. If J~~~sed inlo waler, TOTM is e~peaed lo ad=& 10 
suspended solids and sediment in water based upon lhtfugacity model calculation. [Dainippon 
Ink and Chemicals, Inc. (ZCQI)] 
Hydrolysis may be 3n important envirnnmcntal fate pracess based ortxl~moled hydrolysis half- 
lives of 17.5 and 11.9 days al pH 7 and 9, respectively. Measured BCF values of lens than1 to 

2.7 in carp suggest that bioeoncatration in aquatic organisms is low, 

The substance is praduccd and used in clostsd system. So, occupationa exposure js limited in 
the case of sampling and maintenance at the production facilhies. hdcrIOreoVI?J, the exposure time 
is very short. The major rmtt of accu@iwal expcwre is inhalation and &mal. 
The atmospheric concentsarion w;t5 measured at two production sites in Japan. The monitoring 
data arc shown in Table 3. The maximum exposure kvel is esGmattJ accwrling b working 
schedules as follows. From Table 3, if a shgle worker (J3ndy weight; 70 kg, respiratav volume; 
1.25 m",hov~) is assigned IO impIcmenl all daily operation without protecstion, the daily irxake 
@HE inh) is calculated as 1.77 x IO3 mg/kg/day as the worst case, On the other hand, a single. 
worker (surface area of exposed skiq 840 cmi for hands) daily dermal dose (EHE cief) is 
calculaled as 2.47 mg,kg!day based nn helaw calculation as the worst case without protccrian. 
Workers we-x protective gloves and gqgles during lhc operation, sosignificant expowre is nor 
expected. 

Tah]c 
1 Occupatiork Frequency Duralion Working hfax EHE inh Referenc.e 

TcJtal 11 1.253 

EHE inh: Esrimated Human Expo,sure for inhalation 



EKE dw Esrimated Human EXP~H.IJ~ Lor dermal 
Cdcr = 990 rngb~’ (Rate in product contacled by warker) 
T = 0.01 cm ~hickncss of substance) 
S = 84-O cm2 {Surface area of exposed skin) for hand 
t = 0.0208 day/day 
W = 70 Kg 

(Exposure time per day ; lOmin#Hr, [lday = EHr) assumed) 
(body weight) 

2.2.2 cimsumcr expO,sur~ 

LJsuaIly, this substanCe has been already bknded to the compound asplasIicizer, so jt is not 
exp.zcted that downsueam users CN consumers of electric wire industry may expose. to ihis 
sllbstanca 

3.HUMAN HEALTH HAZARIS 

3.1 Effects on Human Health 

3.1.1 Toxkokinetics and metabolism 

I Absorption snd mctabnlism were sludied for TOTM(lK-labeled on the 2-carbon atom af 2- 

elhylhex~~ group) mixed with COrnoil and administered: bygavagc io a single dose of IOU 
mgjkg of bodg weight in 4 mele SDral$. About 75% of the dosewas cxcrclcd unchanged in the 
feces, 16% in 1hc urine as tlEtaboliles and 1.956 was expired ;IS “CC+. Radioactiviiy was 
excreted in the feces as unchanged ‘JJTM (85% of the fecal radioactivity), monc- and di(2- 
elhylhexyl) trimellila1e~OTM and DOTM, respectively), and as unidentified polar metaboljles. 
Metabolitcs in the urine were identified as ICOTM and melabolites of Zethylhexana1 less than 
0.6% of the dose remsined in lhe tissues. Elimination &CO, was biphasic with half-lives af 
4.3 and 31 hrs, and excrctian of radioactivity in the urinewas biphasic wirh half-lives of 3.4 hrs 
and 42 bs. [Eastman Kodak Company] 

3.1.2 Acute toxicity 

.4cute toxicity data are mainly reported fur rat, mice and rabbits. We. cxwld find 12 acute 
laxicity data for animaIs@ralCd), inhaIation{l), E’(2) and dcrmal(3)) 1~ data, and one(orQ 
study @HIV, Japan (1996)) and two(oral and dermal) siudies PJuodex Inc.@9$1), Nuodex 
Inc(1982c) > were conducted by the method of OECD TG and similar method to OEC~ TF, 
respcclively. 
‘The data, which NV? feel informalive to evaluarc the acute toxicily, are listed in Table 4. 

t 79ble 4. Summary dcffccts ofTOTM on animals (Acute Toxicity) 
RfJule Animals vsi rues Type References 
Oral Rat >2wo l-II&Q L&C MHW, Japan (1996) 

Rat >5wo ing,fk~bw LT.& Nuodex Inc.(lYX1) 
Inhal a1 ion RM >2600 rng/k3 LC, Nuodex Inc.~1982b) 
Dermal Rabbit >2 mlikg Lb 

Rabbit 
Nuodex Inc(1982c) 

>I90 m&kg bw LI& Tenneco Chemicals{1 981)) 
i I.P, Rat >3200 ttqy’kg bw LDSd Eastman Kadak [1983) 
3 ~3200 m ‘kg bw LD, Eastman Kodak {I Y83 
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It can be concluded that acute toxicity (oral) of TOTM is LQ,, >2UOO mB%g in rar. 

3.1.3 Repeated dose troxieity 

Among the eighl available data, four were conducled under the GLP. Three sludies w:rt: 
considered lo be key study. 

The first study ~3s Chhe oral study by CMA(l985). The subchronic toxicity af TOW 
administered ari111y in lhe diet l$yo~ps of 5 maie and 5 f~maleFjsches344 rats al levels ufa{Q, 
0.2(184}, 0.67(6X9; ZO(1826) % (m&kg bw/dsy) for 28 days was delennined There W~JC t10 
staGsrically significanr differences in body weights between contro1 anWWM [rested groups. 
There was a significant difference between conlrol and treated groups in th&]]o~ing; absolute 
and relative liver weighIs (higher in both S&Y&S ac all levels except Cl fir 0_2%)serum albumin 
(higher in bolh sexes at 0.67 or 2.0’5), serum cholesleral levels (hi&r in males at 0.67 or 
2.0%). Liver biochemistry revealed s1alisticatly significanr differences bewecn treated and 
cmnu-ol groups as indicated by palmiloyl CoA nxidatjdn (increased in both sexes at 20% and 
males of all dose levels}, andcaialase activily (increased inmales BI 2.0%). SO, the NO&EL far 
repeated dose taxicily is considered to be 184 mg.kg and the LOAELis 65C1 m@kg for both 
siqes. 

The second study was lhe oral sludy by bmWJapan(1996), No lest subslances relalcd changes 
were noted in terms of clinical signs, body weight, fndd i3?nsumptian, and hematology, blO,ad 
examination, urinalysis, and pathological findings. So, the NOEL for repear dose toxicity is 
considered fo be 1,000 mglkglday for bath sexes. 

3%~ third study was the OECD preliminary reproduction toxicity screening wst by MHW 
k1pan(I998). Gavagc srady in SIJ rats conducted a1 doses of 100,301) and 1,OW m@@jay 
{Male; 46days, Female; from 14days before mating to day 3 of Iactationjof TOTM. no: 
d&--eases in spermalocyles atid $pErmatjds in males was observed for 3CKI and l.CUl m@g 
groups by hisqmhol~gical examination. No effects on general appearance, body Keight, food 
corwmption, autopsy findings, weighis of the rcptodwtive organs ofboth sexeg ar 
histopathIogica1 features of the ovary were detected. So, the NAOEL 1s considered to be 100 
mg/kglday for males, and 1,Wl mg/lq$day for females. 

There is no available irkformation on human tclxici1y. 

3.1.4 Genotoxicity / Mutagenicity 

We can find five reports for Ames T~sw. One VHW, Japan: 1996) is conducted under GLP and 
others are not. The study of MHW is considertd TV be a key study. 
MTh4 has been investjgated irr &TO lests. This substance did not induce gene mula:jon ill 
bacterial system (MHW, Japan: 1996), and chromasomal aberrarion in mammnalianculh;rred 
cells (MHW, Japan: 1996). wilh and without an ~xoytsnrw meIabnlic acrivation sysiem.Among 
these studies, 1MHW study was identified to be a key study because it was well conducledrnd 
reported. 

5 



Chromosomal aberralion lest by OECD TG 473 was conducted in cult~ecl Chinese hamsrcr 
lung (CHLifU) cells. Slruclural chrnmOsana1 aberrarions and polpploidy wer;” nat inducedup 10 
B maximum c~nccmralion cf 5.0 mgimL on conlinuous treaimcnf and with Shorl-lerm 
trcatmtnt, with and without an exogenuus melabctlic sclivatia system (MHW? Japan: 1996). 

And all other test resulrs (HGPRT assay, Unscheduled DNA synthesis, Ihmhanl Lplrhal Assay 
fog exNIIpk) shows that TclW is norgenettoxic 

This substance is considered to bc notgsnoloxic wirh and wiIhout nn exogenous metabolic 
nctivarion system in bacterial vs and chromowmal aberration testi V&CL 

3.1.5 CarcinogeneciQ 

One brief repan s~av?.s only zhat test5 in mice, with a prcrpensjty 10 Corm pulmclnary adeaomas, 
were negative for TOTM, unlike those using urethane. Thwrcinogenecily rests revealed that 
1he chemical is negative but lesl result was invalid. 

3.1.6 RcprclducLfofi/developmental toticily 

The OECD Preliminary ReprcJducrion Toxicity Screening Test was pcrrarmcd. [MHW, Japan: 
19981. TICS study was identified to be well conducted antieported. 
Garage study in SD rat~ conducted as doses of 100,300 and 1,000 m&/day (Male; 46dnys, 
F&xale; fmm 14days before mating to day 3 of 1aczarionpI TOTEM. 
Histopalhulogjcal examination of Ihe Iestes revealed de(x%ases irsperrnalacytes andspcmlatids 
in males of the 300 and 1,000 m@‘kg groups. NO cffecrs of TOTM werere detectedon general 
appearance, body weight, food Consumprion, autopsy; findings, and weight of repdllc~jve 
organs of bnth sexts, or on hislopathological s;amination of the ovary. On rhe basis of’ these 
findings, the N0EL.s of ‘KITM for repeat dose laxicity are cmtsidercd to be 100mg,‘kg/day for 
ITldkS, and l,tiOD rlI@g(d.ay for fanales. 
Excpr fi?r the effecls in males observed onhisrapalhological examination, no influence of this 
substance was detecwd regarding reproductive ability, organ weigha or histopathological 
appearance of the ovarks, deliver>* or maternal b&al-jnrof dams. No etiect of T13Th-I were 
dtiected on viability, gtnexal appearancqbod~ weigh1 OT autopsy findings af ofEqAq$Jn the 
basis of these findings, thcNOE%s for reproduclive/ developmental toxicitywere considered to 
be lOOmg/kg~day for male rats, I.000 mglkg:day for female rats and 1,000 mg/kglday for 
offspring+ 

Conclusions: 

The IKZLs for reproductive/developmenlal toxicity ri-ere considered to bt 100 m@g!day for 
male rats, 1,000 mglkgday Ior female rats, and 1,000 rng:kglda)? for on’spring, respectively. 

32.8 Other : Irritation and scnsitizatiun 

G 
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Sensitizatim tZs1 On guinea pig using OECI)/TG 406 
sensitizaliorf’. 

(Tenneco C’hemkak, 198l)showcd ” no 

3-2 Initial Assessmcnf hr Human Health 

acute toxicity of TOTM is considered to be I..J& >2OOO m&kg in rat. 
In the irritation-tesl for animals, lWTh4 is slightly irrilaling P, Ihe skin and the c-ye 
Sensitizatjnn test on guinea pig using OE~IXTG 406 shawedL1 no sensitization”. 
The NOAEL and the LOAEL for repeated oral mxicity are considered IO be 100 and 3Qr~ 
rnglk@ay for ralg rcspeclively 
The NOELs for reproductivdd~elopmental tc~xjcil!, were considered ta be 100 mg,fkg/day for 
male rats, 1,Wl myj?‘kglday for fernalc rals, and 1,OOU nqg’kg’day fw affsprinp, respwlivtly. 
This substance is not genotoxic with and without an exogenous metabolic aclivation system in 
bacterial test and chramosomal aberration teslkr I&W 

TOTM groduces the same spectrum of mcqhalr~gical and biochemical change in the rat Iiver as 
DEHP. ‘TOI’M, however, was much ltss potent in ils actian, with a dietary level of 2.0%, 
causing less peruxisomc proliferation andperoxisome-associated enzyme induction Ihan 0.67% 
DEW. AISO, the Icvd ofpwoxisome induction in rats given ToThf is k-s than in those 
receiving a metabolically eyuivalenl dose of 2-cthylhexanul, lktherrnore, on n molar basis, 
cffecls were lower than with DEHP. An effect of MEHI’, a mctabvlile of DISHP, was not seen 
with TOTM. PC British Industrial biolcq$cal Research Associalion (1985), EpA 
OT$O510637j1985), JOHN R. HODGSC?N. (1987) ] 

IO addition, recently studies have determined that rodents (rats) are susceptible ITernxjsome 
proliferation. After all, these results suggest that the effect of DEHP on ljver are markedly 
different btwtrn ather sptcics (marmosets) and roden& (rats). jkbimasa Kurarti CI a]. 
(19SS)] Therefore, DEHP was downgraded from Group ZB to Group 3 by the MC 
Manugraphs Working Grwp. (February 2000) Group 3 is ” cannot be classified as to its 
carcinogeniciry to humad’. 

4. Hazards to the Environment 

4.1 Aquatic Efkcts 

TOTNl has 10 be considered as weakly toxic against aqualic organisms. Aquatic effects were 
tested and results 8rc summarized in TabItS. As the Iowe~l acute and chronic toxici[y data, EC, 
(rKQ mg-X. ,7&r) of Selenasfwm cupriccv-~urrrm ATCC22662 and NOEC (55.1, m& 2lday) 
6f Daphnia magna were adopted, respectively 

- 

Table 5. Summary of t4I’eci.s of TOTM un ayuutic orpsnisms 
Organism Tbt durslion Result (mg/L) Rekrence 
Algae 
Sele?lasIru?Tl 72hr EC, >I00 Et%, Japan 
captlcornutum NOEC> 100 
~TCZ22662 
h w r t&m tes 
Unphnia magna 24 hr EC, >18Cl EA, Japan 

48 llr EC5, z=lSO 
NOEC>3 80 

48hr _._ . . . -.-._-... EC,, >l __.. ---_-_ ICI 1990 --l.l”a”.-.-..- 
21 day E&U =39,1 EA, Japan 

NOECk55.6 



__-__________. - . .._. -..- ____.. ._._. ..-..... ..-____- ______.,_. I . ..___ 
23 day NOEC=U.U%! CMA (3985) 1 

I 
Fidl 
Orytias IaLipts 96 hs Lc, >I00 ----l.~“......“-I.“. - EA, Japan -----....ua.-__ ---___., 

14 day LC, >7s l?"&Japan 

As the acute toxicity data, EC&, (~100 rngfl. ,Zhr) of Sek~asnrrm cup~lcar~rrtrmr ATE22662 
and ECj3 (IS!l mg/L, 48hr) of Daphnia magna were adopted, respectively-As the chronic 
toxicity ditla of DaphnJa magna and W prolonged toxicily data uf fish @-yzias latipes), R’OEC 
=I),M?mg/L (Zldays) [CMA; 3985] snd NOEC=75mgL (14days) [EA Japan] wcrc adclpfed, 
respectively. All thase det~ in mpersaturatcd solution, which wag ~n~idc?red to bc! 
homogeneous substantially, was obtained with the aid of solu‘Gilizcr (I-ICO-40). Thotigh 
the observed concentration data was less relid& one chronic tnxiciiy dtlt~ (N@EC3 
~0,OS2mgL) wm reported in a lower concmtratio13 than saturation point, 

Two other acute QCI 1990) aorl chronic(EA Japan} dala w&d be helpful for evaluation of the 
toxicity for Daphnia magna. These tew wert: conduned in a supersaturated solution. 

Assessment factor of 100 was chosen fs detmnine the lowest YKIE. Thus, calcultitid 
F’NEC (=0,00082 mg&) of TOTM is clo~ly to the value of one hundredths (aawsment 
factor) of saturation point. From these tDxicity dataa, it is difficult to decide the exact, 
PNEC, but we are sure that TOTM is practically non-toxic against aquatic organisms. 
4.2 Termstrial effecti 

There is no available itiormalion. 

4.3 Initial assessment for the Bnrhnmcnt 

Hydrolysis may he an imporrant environmenM fate process based otistimated hydrolysis half- 
lives of 17.5 and 11,9 days at pH 7 and 9, respectively. The substance i8 not readily 
biodegradable. Measured BCIF values of this chemical is reported asless than 1 to 2,? in carp 
for B weeks: which suggest; that biooxxentr-ation in aquatic organiems is much lower 
than the value estimatid hm logPow(=5.94~. Jf rcita$ed into surface waterwater, TOTM 
is expected to adsorb tr, suspended solids and sediment based upon the fugacity model 
calculation. The sediment loxicily data was not available, and wiIl need to assess when 
obtained. 

5, Conclusions and recommwtdations 

5.1 Conclusions 

Exposure (Physical,tchcmical p~~~perly, production, USC and distribulion) 
TOXM is manufactured as Ihc plasticizer of PVC application 
Xx prcduction voh~me of TOT34 in Japan isapproximately 20,000 tonnes &car and alsa, there 
arl: 5 nlanufaskwvs in Japan. Estimaled global production is 40,000 - lClO,O~Q tonnes+ar. 
TOW is produced in closed sysiem andmainly used as pkwicijzer for PVC electricaL cable and 
wire. And so, this subslance has been already blended 10 lhc compound aplasticizcr, m it is IKI~ 
cxyecled that downslmm uswe or consumers Of eleclric wire industry may expose to Illis 
substance. 

Occupational exposure may occur ihruugh dermal contact and inhalation of vapor, The pracws 
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is mnsrrucred by closed syslem and WOJkers wear protective gloves and ggglcs during the 
operation, so signjficani exposure is not expected. 
In case of disposal, this substance would bc incinerated wilh fallowing id1 regulations. 
Therefore, it is nal significant released to theenvironment 

Human health 
Acute loxicily of TVTM is low, LDx, ~2,000 mng,!kg in rats. In lhe irritation-test for animals, &js 

substance is slightly irritating to the skin and the eyes Sensilizillion tesl on guinea pig $howed 
“no scnsitiz.atiorV. Oral study in rats conducted for 28 day;5 at doses ofO(O}, 0.2(184), 0.67(650), 
ZO(182ti) % (mg/kg bw/day) of TO’TM There were no statistically significant Merences in 
body weights between conlrol andTOW trearcd groups. There was ;d sjgnificant difference 
between cclntrol and treated groups in thefollowing: hemoglobin concentration (lower jn bob 
sexes, 0.67 or 2.0% TQTM), leucocylc counts (higher in males at 0.67 or 2.0%,), nbsoluk and 
relative liver weigh& (higher in both sexes at all Ievel~ except 0 or 0.2B),serutn albumin 
(higher in bolh sexes at 0.67 OI 2IXZ), serum cholesterol levels (hi@r in males at 0.67 QT 
2.0%), Serum utza (higher in males at 2.0%;), serum lipids (decreased in females afU%). Liver 
biachemistryreveaIed statistically significam difbences between treated and control groupsls 
indicated by palmitoyl CoA oxidation (increased in bulb $exe$ at 20% and males at all dose 
levels), and cat&se activity [increased in mafes a1 2.O%t). Therefore, tie NC&EL and the 
LOAEL for repeated oral toxicity were consjdertd to bC100 and 300 m@kg/dsy formale rats. 
The NOJXs for r~r~dllCti~e/developmcntal toxicity were considered 10 bal,OOC) mg/kg/day 
for female rars and for offspring. 
TOTM is not genetoxichutagenic in bacterial and mammalian cell testsrit ~ilr~ tests. The 
carcinqpecity tests revealed that the chemical is negative buf test result was invalid. 

The Mackay levelIll fugacity modes was empIoyed to estimate the environmental djstribulion 
of TOT?vi in air, w&tcr, soil and sediment. If released to aiT, TOTM will exist solely in the 
particulate-phase in the ambienl amosphere. lf reiensed to soil, TOTM is no1 expeccted to have 

mrsbilit3’. If released inro water, TOTM is expected IO adsorb tosuspended solids and sediment 
in water, 
h4easured BCF of values of less than 1 t0 2.7 in carp suggest that bioconcennlralion in aqualjc 
orgtiism5 is low. 

As the IDweSt acute and chronic toxicity dara, EC, (>lOO m$y’L, 72hr) of Seie~iastumr~ 
cupric~mucum A~2662 and NOEC (D.DS2mg& 2lday) of Daphnia magna were adopted, 
respwtivcly. Assessment factor of 100 was chosen to both acute and chronic tirxicity data to 
delerrnine PNEC Thus, PNEC of TOT’M is Cl.00082mgk. 

5.2 Recommendations 
The chemical is currently of low prjority for further work. 
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Lack af Hepxic Peroxiwme ProliferaIion, Testicular Atrophy, or Pancreatic Acjnar Ce.ll 
Hyperplssia. Toxicological Sciences 42, W-56 (1998) 



PROPOSED ROBUST SUMNIARY for 
Tris(Z-ethylhexyl)benzene-1,2,4-tricarb~~yl~~e 

CAS No. 3319-31-l 

.-- 

Sponsor i :I dry: Japan 

D’ iug 24,200l 



TJZST SUBSTANCE 

. lden Lily: 
h R~markx 

Tris(~-ethylhex~l)~~~?~n~-l,2,4-tricarboxylate 
Source: Tokyo Kasei Kogya C.h., Lid. Lot No. Ax01 
Purity: 93.5% 

METHOD 

. Mrtlhod/guid eline: 

. GLP: Yes 

. Yew: 
* F&marks: 

JIESULTS 

OECD l-G 102 

1998 
Not slated. 

. Melting point vaJue: 
l Becfimposjliun: 
l Sublimrrtion: 
. Rvmarks: 

CONCZLUSIONS 

<-SO “C (223 K) 
Not stated. 

No1 stated. 
Not slated. 

Melting pujnt is <-50°C (223 K). 
1 

I DATA QUALITY 

. Relissbililics: Key study 

. Ri3NWkS: Well conducted study, carried out by Chemicals Evaluation and 
Research Institute phumc, Japan). 

Ministry of hernational Trade and Industry (1998) 

1 
OTHER 

. Last changed: 

. Order number for sating 

. Remarks: 



DRAFT EN V:J,1/I/EXCH(99)13 

TE- SUBSTANCE 

. Iden Lity : 
l Remarks: 

IbiETHOD 

Tris(2-elhylhexyl)henzene-1,2,4-rricarboxylate 
Source; Unavailable. 

+ JHethod: Not specified. 
~ I GLP: Nor stated, 

* Yeat: Not stated. 
. Rcmarb Not stated. 

RESULTS 

I Boiling point valluc: 283°C 
. Pressure! 4 
l Pressure unit: hPa 
l Decomprrsitioa: Not stated, 
L Remarks: Nor slated. 

Bailjng point is283*C at 4 hPa. 

DATA QUALITY 

l Rcliabilitiw: Key study 
. Remarks: Not stated, 

Midwest Kc.search Institute; Thomas W, Lapp, Charles EMumma Joseph Chaszar: A Survey 
of Plasticizers: Epoxies, Linear Polyestm andTrimellitates Chemical Technology and Eoclncrmics 
in EnvironmenlalPerspecrivc, Task w, Environmental Protection Agency ( Nov. 1931) 

c Last changed: 
1 Order number for sorting 
. Heraarks: 

I 



l Idenlily: 
. Rcma rks: 

METHOD 

Tris{2-cthylbexyl)benz~;ne-1,2,4-tricarbaxylate 
Source; Unavailabk. 

. Meihod: Not specikd. 
# GLP: Not stated. 
l Year: NOI slated. 
l Hem rks: Not slaled. 

1 RESULTS 
I 

. Boiling point v’~luc: 414°C (687K) 

. Pressure: 1.013 
l Pressure unit: hPa 
. Decomposi1iion: Not stated. 
. RE-IJKWks; Not stared. 

CONCLUSICMS 

Boiling point is414T at 1,OlShFk 

DATA QUALITV 

. Rdimbiljties: 

. Remarks: 

REFERENCES 

Key study 

The Sigma-AJdIich Library of Regulatory and Safety Data, 

Ministry of International Trade and Industry (199!3) 

OTHER 

. Las1 changed: 
* . Order number for strriing 

l l&marks: 



DENSITY 

I 

TEST SUBSTANCE 

TrisI2-eth~lhexyI)henzene-1,2,4-tricarboxylalt 
Source: Unavailable. 

. Method: 

. GLfP: 
l Yes r: 
. R~tIIWks: 

RESULTS 

Not spccificd. 
Not stated. 
Not staled. 
Not stated. 

c Density: 0.987 -0,95Q gkm’ 
. Temperature 204c 
L Remarks: No1 stated. 

I CONCLUSIONS 

Density is 0.987-0.990 gkm’ at ZO”C. 

DAT.4. QUALlTY 

l RehbiIities: Key study 
l RWDI3&5: Not stated. 

FUZERENCES 
, 

Midwest Research Institute; Thomas W. Lapp, Charla EMumma Jweph Chaszar: A Survey 
of Plasticizers: Epoxies, Linear Polyesters andTrimellitaies Chemical Technology and Economics 
in Envirtlnmenta;lPerspective, Task N, fivircmmental PrOrecljon Agenc:y ( NOV. lU81) 

I Lwt changed: 
I Order number far swting 
l Remark: 



DRAFT ENV,‘JM/EXCH(99)13 

VAPOR PRESSURE(o) 

TEST SUBSTANCE 

. Idcnlily: 

. Hemorkx 

MEWOD 

Tris(Z-ethylhexyl)benzene-1,2,4-tricarboxylale 
Smmc: Tokyo Kasei Kr7gyc1 Co., Ltd. IA-II No. ,4X01 
Purily: 98.5% 

9 Mcthodjguideline: 
I GLP: Yes 
. Ye0 r: 
. Ro marks: 

RESUL’l’S 

OEXD TG 104 

1998 
Not stated. 

l Vapour Prcs;surevalue: c 2,8 x IQ4 Pa 
l Temperalure: ~00°C 
l Decempsilion: Not stated. 
. Remarks: Not stakd. 

CONCLUSIONS 

Vapuur pressure is 4 2.3 x 104 Pa at 100°C. 

DATA QUALITY 

. ReliabiMits: 

. RMIPrkS: 

KEFERENCES 

Key study 
Well cfmhxzt~ study, carried oul by Chemicals Ewluation and 
Research Institute @h-un~e, lapan). 

Ministry of International Trade and Industry (1998) 

OTHER 

. Last changed: 

. Order number for sorting 
l Remarks: 
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-. _ - - - 
I Rcmnrks: 



WATER SOLun 1LITY 

3 

TE$T SUBSTANCE 

I Methad: 
L GLP: 
+ Year: 
+ Kernarks: 

Fl..ESwLT5 

I Value: 
l Description af rohbili4y.y; 
. pH ~laluc: 
. pKw3 wllue; 
. Rcmwks: 

CON CLTJSIOKS 

Cl,13 m@L al 25 “Cd”C 
Of wry low wlubil ily 
No d issocintion gmup. 
Ther-2 is no perlhcnt fwxiod group. 
Not stated I 

Thk clvznlical is verylrsw sctlubility in w2ter. 

DAT,4 QUALIlT 

l Reliabilities: 
* RemnrkS: 

REPEREKCES 

Key sludy 
Well conducted study, carried out by Chemicals Evaluation and 
ResecarcI~ Snslituk (lhrrlme, Japan). 



--. 

TEST SUTSTANCE 

+ Tdcn tily; 
. IMriarkv 

. h3eihod)guideh.m 

. Type : 
I GLP: 
. Yl33I2 
+ Remarks: 

Rise-eihylhexyl)benzene-1,2,4-aicar~xylate 
Source: Tokyc~ Kasei Kogya Co., Ltd. Lo! No. AX01 
PUTQ Y&5% 

ca. 0.2 m&L 
Not stated. 
No hydrolysis occurred in 5 days, al 50 “C pH 4. At pII 7 and pH 9, 
tee1 chemicals were hydrolystsd 81 all ~~~perr~ures sludied. 

Rate Ctmlant i(ttr-‘) Half-l irecdsy) 

PHI 1.65 x 10” 17s 
Ph9 244 x loa 11.51 

Not stated. 
Nor staled. 

This chemical is r;Ubblc in aqu~0u5 water at pH 4 under the condilion sWlied, but ii iBydrnlyr;cd 81 
pH 7 and pH 9 al 25 ‘C with half-life of 17.5 and 11.9 days. 

DATA QJ.JALKfY 

. R cliabili~irs: Key sludg 
+ Rcmsrrks: Well conducted study, carried out by Chemicals EvaluaGon and 

Research Instjtuse (Kurumc, Japan). 

REFERENCES 

Minis-Q of Jnternational Trade and 1ndum-y [19B) 







+ Retmrks: 

RJWJLTS 



4 Kelia bilities: Key sludy 

l Remarks: Well cpnductcd study, carried out by Chcmkal Inqxchm and Testing 
Inslinm, 



I’E$T $LZSTAKE 

’ GLY: 
’ Year: 
. Exposwc Period: 
* Rfmarks: 

Tat fish: 

Test condiliun 

+ Rritrkdowa products: 

Tr~s(2-erhylhexyl)benzene-l,2,4-~nca~bholiylatc 
Source: Unavailablt 

UATA QLNLITY 

l Reliiiibilities: 
- Rcmnarb: 

Key study 
Well cnnducled study, carried out b$Zhmktl Inspcctiqn and 
‘I’estiqq lnslituta 
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‘l’ris(2-clhylhexyl}ben~ne-1,2,~-lrica~xylale 
%urce; Tokyo Kasei Kqyo a.+ Ltd. tit No. .#&Ol 
Purity B95 AI% 

w 

+ 

l 

+ 

+ 

l 

+ 

+ 

l 

+ 

Method: 

VP@: 
GLP : 
Year : 
SpeciesiStraidSupplier: 



1OOmgCL for fish. 

KJirnisch Cc~cte: l=reliable without restrictions. 
. Recnarks lkld for Uata Kelinbilily: 
l Experimental design and antilylica~ prtxedwe wtrc well documtnled. 

Carried UUI by Tway Rexarch Center {Japan), 

+ Las1 ChPngCd: 
+ Order number lI.wso,rling : 



--. - ,-.-.. .----_ 
l Remarks field for Gc~~~~~eanrks: 

-. -_ 
_ - - _ - _ ._--..__ - .- - - 7-l 





t 

I 

effects were observed: Dissolved oxygen readings and pH values were 

taken every 3 days during the exposure period. 
Dissolved oxypn concentrafion: 6.&7.‘7 q/g/L. 
pH vzrlues: 6.9-7.2. 

Tesl temperature range: Waler temperalure aI 23524.1”C (24~2°C). 
Method of calculating mean meawed.Geometric mean. 

RESULTS 

Naminal conecnLrations : 0, 18.8,37.5,75.0 (mg/L) and dispersant conrr~l 
Measured concentrations : 

Nominal concentre tion (mg/L) 

Control 
Dlspersant CQn4-01 
18% 
37.5 

75.u 

Unit : mg/l 
Elemea t value: 

LCso (‘7 days) > 75.0mg12. (nominal oxwntration) 
LC, (14 days) > 75.OmgL (nominal concetltration) 
NOEC (14 days) > 75.0 mg/L (nominal concentration) 

Stdstical results, 3s appmpriale; 
The mean tidy weight of fish exposed t&l mncen%ttionof the test chemical was not 
significantly different from controls during the test period~fa=D.M, Dunnel). 

Remarks field I’m Results; 
Biological r>tsserva tions: Not described. 
Cumulative mortality: 

L..owesl test substance concentration causiq 1DD% murlality~75.0 m@mL (nominal). 



Mortality of controls:l~ $6 m~stalily ohscrved during the test period (12 through 14 days). 
Food intake: Fish was ied wilb Teu-aMin” fish food (2% of fish body we$hl). - ’ 
Abnormal responses: No abnormal response showed through 14 days. 
Refmmce substances [if used)- restilts: Copper (11) sulfare pentahydrate. LC, at $&b was 

0.30 mg/L. 
Any observations, such qs precipitation rhat might cause a difference bctwccn measured 
and nominal values: It became clouded high conccnlraliun, butnot precipilaticln. 

CONCLUSIONS 

& (7 days) > 75.0mgk (nominal con~ntration) 
LC,, (14 days) > 75,Om&/L (nominal c:ancenlraljon) 
NOEC (14 days) B 75.0 rnfi (nomjnal~ncentraticm) 

DATA QUALITY 

+ Rclisbilities: Klimiscb Code: l=reliable without restrictictns. 
+ Remark.s field for Data Rclhbility: 

Experimenral design and analytical prmdure were well documented. 
Carried out by Toray Research Center (Japan). 

REEERENCES 

Environment Agency of Japan (1998). 

OTHER 
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DFGFI- ENV/JM/EXCH(99)13 

TEST SUBSTANCE 

. Jdcntity: Tris(2-cthyIhcxyl)be~ene-1,2,4-tricarb~xyla~e 

. Remarks: Source: T&p Kasei Kogyo O., Ltd. Jxt No, A,~01 
Purity: .95.0$& 

METHOR 

l Method: OECD TG 202 
. Type: Static 
. GLP : Yes 
. Year : 1993 
. Sp~eslSlrainlSupplier: Duptttsia mgna 
. Analylical monitoring Yes. Test solutions were measured byHIPLC before and after 48 hours 

exposure pwiod. 
. Exposure period (h): 48 

l Sbbtistical methods: Nat q~plicabk. 

Rtmerks field for Test Condilians : 
Test organisms: Source, suppIier, any pre-treatment, breeding metktd: Supplied by NIES 

(Japan). 

Test candirions 

Test temperature rangE 

Age at study initiation: Juveniles within 24h al& 

Control group: Yes. 
Stock solutions preparation and stability: No solvent used. Test chemical 
WBS diluted to 18oOmglywithsolubilizer HO%40 XHIO~@L controlled) 
with diluting water @endt M4) before use. 
19+9-20.2 *C (average temperature 20°C). 

Ehpost~rc vessel type: 1OOmL test solutkm in a 100 mL glass beaker; 4 
beakers per treatment 

Test design: 

Dilution water source: Wendt M4(OECD guideline No.21 1. Annex 2) 
Diluticln water chemistry: Hardness: 22BmglL as CaCO, 
Lighting: room light 16h:Sh light-darkness cycle: 
Waler chemistry in test: DO= 8.13~R.fim& pH=7.3-7,8. 
Feeding: none 
Number of replica~s=20 
Concentrations: 0, 17.1,3O.9,55.6, 100 and 180 mg/L, hecnuse 48h-Ei&, 
fur parent Daphnia (Acute immobilization test) wau1000mglZ. nispersant 
control was also tested. 

Method of calcuiaring mean measured concenuarionsLieomelric mean. 
Exposure period: 48 h 
Analytical monitoring: By HPLC analysis. 95.1-99.6% of rhc nominal Coficentration al 

preparation; !XkI-87.7% after 48hr. 

24 



DRAFT EI’WJM/EXCHI[99)13 

TIEST WESTANCE 

. Idcn City: Tris(2-ethylhexyljbenzene-1,2.4-tricarboxylate 
+ Rrmarks: Source: Tokyo Kasei Kogyo Co., L?d. Lot No. ,#(O] 

Purity: >95.0% 

METHOD 

. Exposure period (h): 

. Siatistical methods: 

Method: 
Type: 
GLP : 
Year : 
Sp~~eslStrainlSupplier: 
Analylicsl monitoring 

OECD TG 2D2 
Slat ic 
Yes 
1998 
Daptrnia magna 
Yes. Test solutions were measured byHPLC before and after 48 hours 
exposure period. 
48 
Nat applicable. 

Remerks field for Test Conditians : 
Test organisms: Source, suppkr, any pr&treatment, breeding method: Supplied by NIES 

(Japan). 

Test conditions 

Test temperature range: 

Test design: 

Age at study initiation: Juveniles within 2421 old. 
CcumOl group: Yes. 
Stock solutions preparation and stability: No solvent used. Test chemical 
WBS diluted to 18oOmgL(with solubilizer HCCJ-40 KIQOm@L canrrolled) 
with diluting water @endt M4) before use. 
19.9-20.2 *C (average temperature 20°C). 

Expost~rc vessel type: 1OOmL test solution in a 100 mL glass beaker; 4 
beakers per treatment 

Rilution water source: Ekndt M4(QECD guideline No.21 1 Annex 2) 
Dilution water chemistry: Hardness: 228mg/L BS CaCO, 
Lighting: mom light 16h:8h light-darkness cycle 
Water chemistry in test: DO= UM.Grng& pH=7.3-7+8, 
Feeding: none 
Number of rqCates=20 
Concentrations: 0, 17.1,30.9,55.6, 100 and 180 m@L, because 46h-EiC, 
fur parent Daphnia (ACUE immobilization test) was>UIXlmg/2. Dispersant 
control was also tested. 

Method of cakularing mean measured ~ncenuari~ns~i~melric mean. 
Exposure period: 48 h 
Analytical monitcving: By HPLC anslysis. 95149.6% of the naminal concentration al 

preparation; 9&I-97.?% after 48hr. 

i 

24 

.- (._ ,,,,.._. ~ -.m.,“- ,,^,-_,^,_-_ - _,l_l_--__, .-,-- l”._.i. I” __._,-- - . -. 



RESULTS 

h’ominnlconcentralions: 37.;1+10.9,55.6, lQU.0, 180.0 (~g/L)(%l.ubilizer controlled] 
TVeasurcd ~~twntrations : 

Measure Concentrations d test ehtmicakc during za 43br. 
Nonrhal Cmcenlmlioh Mcasurcd concentraltun(tug~L) PCWeDt ornanllnal 

i IIlglL) Ohr d8hr Mean Ohr 38hr 
CMtrol -z 1.0 < 1.0 
Disp.Conl. < 1.0 c 1.0 
17+1 16.3 15.4 15.8 95.3 - 90.1 
30,9 24.4 285 28.9 95.1 92.2 
55.6 53.0 52.1 s2.5 953 93.7 

1uo.a 98.4 96.3 97.3 98.4 96.3 
180.0 179.2 175.8 177.5 99.6 97.7 

Unit : mg/L* 
Element voluc ECJII at 2Q hours >180,0 mg/L 

El& at 43 hours >180.0 mg!L 
NOEC > 130.0 ITI& 
LOEC > 180.0 mgt’L 

Statistical resrdts as appropriale:Yot applied. 
Remarks field for Results: 

Biological observations Not deswihed. 
Tabk showingmorlalit): or immobility 

lxwest test substance concentra!ian causing loO% mfxlalityr 
Not obtained under the test conditions studied. 

MortaIilg of controls: No rnofiality ohsetved during tesl period. 
Abnormal responses: No abnormal responses observed during test period 
Reference subslances Potassium dichramale EC,, al 48h was 0.87 mg&. 
,4ny observations, such as prccipitalion that might cause a djfferencc between measuredmd nmninal 
WllUCS: It became clouded in high concentration, burnot precjpitation. 

25 



DATA QUMJTY 

. Rtliabilitie~: Khiscb Code: lxeliablc withuul res~riclions. 
1 Remarks ikld kw Duta FIrliability: 

Experimenta design and analglical procedure were well documented. 
Carried out by Toray Resarch C:e~~ler (Japan)). 

Environment Agency of Japan (1998), 

OTHER 

m Last changed : 
l Order number L;orsorling : 
l Remarks field for,GencpalRcmarks; 

26 
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TOXlClTY l-0 AQUATIC PILANTS (E.G., ALGAE) 

TEST SUBSTANCE 

. Identity: Tris(2-ethvlhex~l)benzene-1,24-t~~r~~yla~e 
II Rrmarks: Source: Tokyo Kasei Kogyo Ox, Ltd. Lot NO, AX01 

Purity: >95.rS% 

MrnOD 
. Mclhod~guidelinefa~l~wed : OECD TG 201 
. Test lype : Static. 
I GLP : Yes 
. Year : 1998 
l Species/strain # and smm%:Se!enas#um cqmimnu#m ATCC22662 Ipurehascd lrom ATCC) 
. Elemcnl basis: Area under the growth curve. 
I Exposure period: 72 h. 
. Analytical mc&orin& Yes, measured by HPLC at start and end of tie test (72hr). 
c Slalisticd methods: Bartlett lest for homogeneiiy in variances and One-wamova (ECOTOX- 

Statistics Ver.1.0 beta-edition R1.4) were used for EC&, IL&, and NOEC 
determination @=O.OS>. 

Remarks field br TwlCwwlitiww : 

Test organisms Laboratory culture: OECL? medium 
Method of cultivation: Shaking ar 1OOrpm 

Controls: DECD medium. ECM of potassium dichromate was 0.41 m&. 
Test Condltins Test temperature range: 2322 “C 

Grawth/tesc medium; OECD medium. 
Shaking: 1OCl qxn 
Dilution water source: OECD medium. 
Exposure vessel type: 100 ml, OECD medium in a 300 mL Erlcnmeyer 
flask with a silicon cap which alIcw~ ventilaticm. 

Water chemistry in test @H) in nt least one replicate of each concentration 
(at swt and end of thr: test): pH=7.37+4 at start and 8.3-U at md of the 
test (72. h). 

Stock solutibns preparation: No stock solution was prepared. Test 
&emical was diluted lolOOmg& {st3ubilizer, HCQ-4-O 100m&L)with 
OECD medium and stesiliscd with fil tu before USC. 

Light levels and quality during exposure: 4,7564,822 lax, continuous 
illuminalicm. 

Tesl design Number af replicates: Triplicate 
ConcezHradons: 0, 100 m&IL and dispersant control were &led. 
Initial cell number in celis/mL: 1x104 

Method of calcularing mtxrt measured cancentsati~nsGeamttric mean. 
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DRAFT ENV/JM/EXCH(99)23 

REsuLTs 

Nominalccrncenlrations: 
0, 100 (mg/L) and dispersanl control. 

Meosurcd amcentretions : 
At star1 of the kst {O hr), cl.O,80.6, d.O(mg/L) 
At end of Ihe tesl(72 hr), d.C(Ij8.7, x1.0 (mglL) 

Unil : me 
Results: (calculated based on nominal concentrations) 

(1) Growth inhibition (conrparisan of BPCB under growth curve) 
E& (O-72 II) > 1lXl m&I 
NOEC (O-72 b)> ZCQ mg/L 

(Z} Growth inhibition (comparison of growth rates} 
E&(24-48)> 1oomg/L 
EC,(?4-72)s 1WmgL 
NOEC (24-72) > lf3l mg,L 

Was con td response sil tishctory: 
Yes: Mean cell density increased to 270~10~ cells/mL (270~fold increase) after 

72 hr for cantrol. Mean cell density increased to 215x10” ~el’ls/m.~ (275 
fold increase) afkr 72 hr for Dispersant CCTIU~L 

Statistical results zbs apptyriate: 
Significant difference in the growth CUIX was not observed between rqlues at 
100 mg.& and in each conrrol. 

Remarks field for Results: 

- Biological observations 
Cell density at each flask at each measuring point: 

Nominal Concentration (m@L) CXI Derrsily (x10’ cellslmL) 
Ohr 24hr 4Shr 72hr 

conCro1 1.oM.w 6.s*so 50.5s 3.48 270.5+2%0 
Dspetsant Cm t ml l.Om33 9.3k1.66 57.5% 9.39 275.2+1-?.22 

1 WD L.cl~O.oo l&1+7.82 65.1f12.82 2x3.3-F 7.98 
(Each value represents the mean of three sample counfs.) 

Growth curves: Logarithmic growth until end of the test (72 h). 
Percent biomass/grau?h rate inhibition per concentration: NOI described. 
Ohscrvarions: Test group(lHImg/L) showed normal and similargmwrh ta that of c.onVtll (Z33 fold 

increase afkx 72 hs). 

CONCLUSJONS 

(1)Growth inhibilioecomperison of area under growth curve) EC, (O-72 h) > 100 rngfli. 
NOEC (O-72 h) 3 100 m&k 

(2)Growth inhibition{comprison of gruw~h rates) EC, {24-48) r 100 mgjL 
EC& (B-72) > 100 mg,2 
NOEC (24-72) 3 100 mgt’L 
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l Relirbilitics: Klimisch Code: l=reliable without rcstrichms. 
l Remurks field hr IMa Rcliubilily: 

Experimental design and analgQca1 procedure were well dcxumcnted. 
Carried out by Toray Research Center (3apm)). 

REFERENCES 

Environment Agency of Japan (1993). 

OTHER 
t 

+ Last changed : 
* Order nuxnber foruorling : 
l Remarks Geld for GeneralRemurks : 

f 



TEST SUBSTANCE 

1 Identity: 
Remarks: 

;;IETwOD 
. Mrlhod: 
. Test type: 
. GLP; 
* Year: 
l Analytical proccdnrcs: 
. SpecWSLrain: 
. Test details: 
l Slalistiwl mclhocb: 

Tris(2-elhylhexyl)bennzene-l,~4-tricarboxylase 
Source: Nuoplaz 6965 

ASTM and USEPA 
Row-throqh condition 
Yes 
1984 
Yes. Measured by GLC, on 0,4,‘7.14,21day) 
Daphnia mapa 

Dynamic flow-through 
&NOVA, 2WANOV& arcsin transfOrmacion and Fisher’s protected 
Least Significant Differemx (LSD) 

Remarks Geld for TestConditions : 
Test organisms: Source; in house culture 

Age at study iniriation: Juveniles within 24h old, 
Control group: Yes (control and solvent control) 

Test conditions Dilution Solvent for tincentrated stock standards : Acetone (1.049mglmL) 
A propcllnional diluter system was used for the intermitten introduction of test 

material and dilution water irrtcl the test chambers. 
Test temperature range: 18-22 “C (average tenqxxattwe 20°C). 

Well water was delivered 10 the chambers as a minimum rate of Z.DrnI+Q~ljn. 
Exposure vcsscl type: YOOmL test sdution in a 1003 mL glass beaker; 4 
beakers per trat.ment 
Dilution water chemistry: Hardness and ot.hcr chat-act&tics arc rqmrtcd. 
Dilulion WateJ pH in test: pH=8.3-8.4. 

Lighting: 37-74 foo,tcandIts, 16h:$h light-darkness cycle 
Feeding: Algae (Selenastrum capricornulum) three times B day 

Supplemented with B trout chow suspension at icast twice a week 
ElemeM (unit) basis: Mean cumulative numbers of juvennes produced per ad& (reprotiuction) 

Growth {length} of parental Daphnia 
brig-term suTviva1 

Test design: Number of replicate&; individuals per rcplicatc=~U: 
Method of calculating mean measured Concent~tionsGeom~~rjc mean. 

Exposure period: 21 d 
Analytical monimring: By GLC analysis. 3%101% of the nominal cantinlration atPreparira!iUr. 

RESULTS 

. Numinal crDnccntrations: 0, 0.0074, 0.012, 0.027,0,048, 0.100 mg/L 
1 Mcssurcd concetllrations: 

Measured cwwen!ption ol lest chemical during Zl-day exposure 
Nctn~irwl tonceniretinn Measured mnccn~rahm (day, mg/L) 

bnd1,) 0 4 7 14 21 mean 
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Mean Growth data oPPatvntalDuphnia (21-d) 
Nomind mm [rug/L) Rcpllcatt A Replicate B Keplleate C Replicate D 

CiWtrOl 58.6 (n=9 > 58.4 (Tdq 58.8 (n=lO) 58.5 (n=lO) 
SolwrIt Cbhl. 59.1 @=7) 59.0 {II= 10) 59.0 (n-9) 59.3 (Ii= 10) 
QAlO74 59.5 (n=10 > 58.5 {ll=lO) 60.1 (0=9] 59.5 (u=lO} 
0.012 59.1 (~l=lO ) 59.Q(d=lO) 59.5 (D=jt?) 59.8 (ImlO) 
6.027 59.8 (n= 10 > 58&l (u- 10) 59.9 (n=lO) 60.3 [n-IO) 
im48 59.6 (o= 10 ) 59.6 (Id) 59.7 {n=P) 58.6 (n=lO) 
0.100 58.7 (n=lO) 60.0 (n= 10) 58.8 {do) 59.0 (Q=lO} 

Mcsn numbers ahstar product4 during 21-d, 
Naminal cont. Days 

(rnmgn3 0 3 5 7 10 12 14 17 19 21 
Conlrd . . 109 1% 317 $6 I?9 170 
Solvcnl Cont. - - 16 164 178 240 75 156 
0.0074 3 141 202 302 261 75 274 
0,012 - - 3.5 122 206 373 221 96 265 
0.027 - m 8.3 150 189 317 218 m 138 313 
0.@48 m - 113 203 242 120 233 214 
0.100 r 5.3 139 186 223 180 93 269 

Slatistical resultsas appropriate: 
Calculated LC, Value for Parental Duphniu: LC7,(22day) zAMI82(mg!L) 
Calculaicd ECsn value for Inhibition of Repraductian: EC&lday) z 0.082(mglL) 

Remarks field hResults : 
BiologicaI observarions 

Glmolalive rtumbers of desd parenolDqhiu: Control; 2 (mc+rtality: 5%)r 
Salv, Cont.: 4 ~mortalily: lO%} 

0.0074 m@L: 1 (mortaliry: 2.54%) 
0.012 mgk U (mortality: WZ) 
0.027 m&L : 0 fmortalily: 0%) 



DRAFT’ ENV/JMIEXCH(99)13 

Time of the first production cf juv,eniles:Conlrol : 7-111d 
Scdven t conId: 

c 
5-76 

0.0074 mgL : 57d 
0.012 m&k 5-76 
0.027 mgL : 5-7d 
0.048 mgL: 7-10d 

0.100 rn@ L : 5-76 

Mean Cumulative numbers of juveniles produced per adult alive for 2ldayS: 

cantrol : 
!Mven t wnuol; 

0.0074mgiL : 
0.012 mg.iL 
0.027 mg& : 
0.048 IngIL: 

0,100 mgL 
Was control response satisfactory: Yes. 

112.7 
168.5 
119.6 
139.’ 
133.3 
116.0 

112.9 

.NOEC (214, reproduction} : 0.082 mgiL, 
*LOEC (21-d, reproduction) : A.082 mg!L, 
-EC&I @l-d, reproduction) : zWE32 mgk 
-L&I for parental Duphnia (21-d) : z4l.082 mg!L 

DATA QUALITY 

. Retliabililiw: 
* Remarks l3eld for Dala Reliabilily: 

Experimental design and analytical procedure were well documented. 
Carried Out by Analytical Biochemistry Laboratories, Inc., 

REFERENCES 

CMA Dot. r.n40-8565036 (1985). 

OTHER I 

l Last changed : 
l Order number forsorting : 
4 Ramarks Ii&l for GenenlRcmarks: 



IJRAF-I’. Eh’V/JMfiXCH(99)13 

C.HItONlC l”OXICJTY TO AQUTIC INVER’I’El3lL4TES (c.g., DMH,VZA) (2) 

TEST SbJ’BSTANCE 

1 Identity: Tris(2-ethylhexyl)benzenrc1,~9-uicarb~xyla1e 
l ncmarks: Source: Tokyo Kasei Kogyo Co., Ltd. Lot No. AX01 

Purity: >95.0% 
METHOD 

* NelhmI; OECD TG 211 (revised edition of No.202). 
. Test type; Semi-static. 
. GLP: Yes 
. Tear: 1998 
. Analyticid procedures: Yes. Measured by HPLC 2-3 times a week (before and aficrlhs: 

replacement of the lcsl water3 
+ Spe&dStrnin: Dapkniu mugnu 
. Test details: Semi-slotic (water renewal; 3 times a week), open-system+ 
+ Stalisticd methods: Eco-Statics (Version 1.0 beta-edition R1.4) 

Remarks field for Test Cmditions : 

Test organisms: Source, supplier, any pre-trealment, breeding method: Supplied by NIES 
(Japan). 

Age at study initiation: Juveniles within 24h old. 
Control group: Yes. 

Test conditions Stock soluli~ns preparaiicm and stability: No solvent used. Test chemica1 ’ 
was dguted to 1.Ovvt.B [with solubilizer HCO-40 l.thvk% contrts1Ied) 
with diluting water @endt M4) before use. Solubilincr conccn~ration was 
controlled lODmg,& with working solution (HCO-40 l.Owt.%}. 

Test temperature range: 19.9-2CU3 “C (avenge temperature 2O*c). 
Exposure vessel type: 80mL lest sAlion in a 100 JIIL, glass beaker; 10 
beakers per treatment 

Dilution water SOUTCC: Elendt M4(DECD guideline No,21 1 Anna 2) 
Dilutioln water chemistry: Hardness: 251mg/L, as CaC.0, 
Lighting: ~1. ,200 IX, 16h:8h light-darkness cycle 
Waler chemislry in test: DO= 7.0-9.2mgL; pH=7.4-7.9. 
Feeding: Chl~re&a rqr.&ris, O-1-0.2 mgCIday1individual 

Eicrnent {unit) basis: Mean cumulative numbers of juveniles produced per adult (reproducrion) 
Test design: Number of replicates=lO; individuals per replicate-lo; 

Concentrations: Q 55.6, and 100 mg/L, because 48h-IX& for parent 
Daphnia (Aculc immobilization test) wes>I80mg&. Dispersant control 
was also tested. 

Method of calculating mean measured concentrations.Gwme~ic mean. 
Exposure period: 21 d 
Analytical monitoring: By KPLC analysis. 99.7-101.3% af the nominal concentration at 

preparation; 94,7-99.3% just before the renewal of the test waux (tiler 2 
days expsure). 
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DRAFf ENV/3M/EXCH(99)13 

Nominal cxuwentrations: 0,55.6,100 mg/L 
Mtlasrrred conccnlrulions: Time-weighted measured oonceniralions of wx chemical during a 21-&g 

exposure were 54.8 and 98.7 mgk. 
Measured conrfhlratlon of tesl ckmlcal during X-day P,~~OWI-C 

NonG’hat cohccnhation Measured conctnlratZon (day, m&L) 
b&U Qncw) 2 (old) 7(ncw) g(obd) Id[new} 19(old> 

Conlrnl < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 =z 1.0 
Djsp.Cont. i 1.0 4.0 < 1.0 < 1.D < 1.0 < 1.0 
55.6 56.3 54.4 55.4 53.9 56.3 52.6 
100 loo.4 99.3 loo.0 93.5 99.3 955.2 

new: freshly prepared test solurjorrs. 
old: lest schlion afh 2 days exposure. 

Unit : nxgfl, 
*NOEC (21-d, reproduction) : 55.6 tn@, 
.LOEC (21-d, reproduction) : ~100 rng,& 
-EXk(Zl-d, reproductirx) : 89.1 mg/L; 
- Lcsb for psrental Duphnb (21-d) : > 100 tng& calculated based onnrxninal 

conoe~trations. 

Mesn cunlulatlve numbers ofjuvenilm produced per adult during 21-d. 
Fktmihsl cora Days 

img/U 1 2 3 4 5 6 7 8 9 10 11 12 W 14 15 16 17 18 19 20 21 
controt 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 2.2 7.1 7.7 8.2 19.6 20.4 23.2 43.84&O 61,6 83.0 56.0 88.~ 
JXspKont. 0.0 cl,0 0.0 0.0 0.0 0.0 0.0 Q.3 0.3 8.2 8.2 8.7 29.2 31.9 33.0 55.8 615 64.8 72.0 73.8 x.8 
55.h OD 0.0 0.0 0.0 0.0 0.0 0.0 0.2 1.0 2.0 2.7 5.1 9.3 13.8 26.6 34.443.9 51.4 66.2 74.3 74.9 
IQ0 0,o 0.0 0.0 0.0 a.0 0.0 0.0 0.0 0.0 1.6 2.6 3.6 7.8 9.3 11.0 15.1 17.5 20.3 303 33+0 33.0 

Cumulattvt Number of Juvenilks ptvduccd per Adult Alhc for 2M. 
Nominal Concmtrationjmg/L) 

Vtsstl No. Cont. Disp~cont 55.6 100.0 
1 74 74 68 37 

2 57 71 70 25 
3 126 92 65 - 

4 127 78 96 
5 90 73 a9 36 

6 84 70 116 29 

7 71 76 78 35 

8 94 84 91 2s 
9 78 75 37 34 

IQ 86 45 37 40 
Mtm (SD) 38.7(22.524) 73.8Q2.072) 79.9f21.533) 33.0(1.12?) 

Inhibition xa~e(L;E) 0.832 Q.!?Dl 0.372 J 



l SWislical resultfias sppropriale: 
Calculated LC, Value for Parenhl Duphnia: LC&ldayj slCHI(mgk) 
Calculawd I!&, value for Inhibition of Reproduction: EC&lday) = S%I(m&‘L) 

(5tarjslicxl method: bgir) 

Remarks field farResults : 
Biological observations 

Cumulative numbers of d&ad parentalLlapknia: CixlIrol: 0 (mortality: O%), 
Disp.Cont.: Q@orlality: W6) 

55.6 m&IL: OptloI-Mility: 0%) 
101) rnglk 2 {morlalily: 20%) 

Time of the first production of juveniles: 8-136 fm corm9 
8-12d for djspersanr conlrol 
8-13rl for 556 mg/L 

10.14d for 100 mg/L 
Mean cumulative numbers of juveniles produced per adull alive for Zldays: 

Cimtrol: 88.7, Dispersant cr>ntrol: 33.3 
55.6 n@L: 79.9,100 mg/L: 33,O 

Was conxol response satisfactory: Yes. Mean cumulalive numbers oljuver~iles pJrJ&Iced per 
adult wxi 88.7 3nd 73.8 > 60. 

.hi’OEC (21-6, reproduction) : 55.6 mg& 
bLC?EC (21-6, reproduction} : >lDO mg.& 
-EGr,[Zl-d, reproductioq : 89.1 mg/L: 

s 100 mg& calwlatccl based on nominal 
codncen~stions, 

. Reliebi1ities: Klimisch Code; kreliabk withoot reslrictions. 
l Rcmsllrks iiehi for Dater Reliability: 

Experimental design and analytica procedure were wdl dowmenkd. 
Carried out by Tmay Research Center (Japan). 

Fnvironrncnt Agency af Japan (1998). 

* Last chmgcd: 
+ Order numhrr lbrwriirq : 

3s 
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DRAFT ENV/JM/EXCI I(95913 

ACUTE ORAL. TOXICITY 

* Identity: Tris@-ethyl hexyl)bt?nzuIe-7 ,&&ricaTboxylaLc 
l Remarks: !!hme: Daihachi Kagaku Kogyo Co., Ltd. Lol. ??cI. N-60601 

Purity: >WD% 
Kept at room temperature in a dark place unlil use. Stability of mjxwe of 

dose was cunfhed for 7 days under 4C. 

METHOD 

. Mcrbod: OEa 7-G 401 

. Tesl type: Single Dose Oral Toxicity Test 

. GLP: Yes 

. Year; 1996 
l Species: Rat 
t Strain: clj: CD(m) 
+ Route oradmiaistration: Oral (by single-das-zggavage) 
c .Dosea,kmcentralion hcls: O(vehicle) ;tnd2,000 mglkg 
c Sex: Male & Female 
. Vehicle Corn oil 
. Post txposurc obstrvolion pcriod:Two weeks. 
l SkAstical melhods: Not applicable becawc of no fatality. 

REMARKS FIELD FOR T’IZST CONDJTIONS 

Test Subjecls; 

Study Design: Vettick Corn nil, 40.0~~~49: for 2000 mg/kg, 
Su&eCli&e gruup and remo~s fhey were ad&x& None 
Clirtical thm&ons per$wmed andfnquency: 
Each rat was weighed immediately prior to WalmenlJ and 14 days after 
post-trealment observation period. The rats were observedeach hour tu 

6hr, After that, 2 tiwes for one day during this time for signs of toxicity. 

RESULTS 

. LDfi: Malt : > 2,oOtl m&kg 
Female : > 2,000 mglkg 

REMARKS FIELD FOR RESULTS. 



DJIAFT ENV/JM/EXCH(99)13 

Bud-y weigkr: The test substance did not cause an!, changes in body weight. 
No detailed hndy weight data available. 

Foudllt’~ercorls~~lph’an: No detailed data available. 
CIinicoI signs : Loosening erring of the SI.OO~ attributsbk to the trealrnent with corn oil was 

observed for 3 hours fmm the administration fnr both sexes in Ihe groups 
given II and 2000 mg!kg. However, no dealhs occurred of eiiher male or 
female animals. 

Ha cr?a#lvkogy: Not done 
B’iUChe?ll: Not dane. 
Ophsk~al~gicfirrdings: Not examined. 
Mm-t&y andfi’~ilne IO &&I: No deaths were recorded in trea!ed and control group. 
Gro~~p~I~~lqy incidence andsever@: No macroscopic abnormalities that could be amibutes tD 

treatment wilh Lhe test substance were seen OR palholqjcal examination. 
Organ weight chuirgex Not done. 
lYisfupatkology (incidence and sever@): Not done. 

CONCLUSlONS 

L&, was established at 3 2,000 mglkg for both sexes. 

DATA QUAIJTY 

. Rtliabililies: Klimisch Code: l=reliable withoul xs1rirkms. 
. Remarks ljeld for Dalr Reliability: 

Well conducted study, c3rfied out by thcBiosafety Research Center, Food, Drugs and Pesticides 
(An-pyo Centxx), Japan 

REFEl233NCES 

Toxicity Tesling Reports of Envirunrncnlaal Chcmicals,vol.4[1996) 

Ministry of Health & Welfarq Japrtn 

GENERAL REMARKS 1 
! 



ACUTE IN-L4lA’~lON TOXJCJTY 

+ Identity: Tris(Z-eUlylhexyl}ben~ne-1,2,4-tricarboxylatc 
. Rems rks: Source: Nouplaz 6959, Batch No. 39049 . 

Purity: 98.95% 

. Rfethod: Not specified 

. c&P: YfZ.5 

. Year: 1982 
+ Species: Rat 
+ Stmin: crj: CD(SD) 

l Doseshmccnlrahn Icveis; 2,600 m&‘m3 
c sex: MaIe & Female 
* Post tsxposut~ observlation period:Two weeks. 
. Slatistid meLhods: Not appIicable because,of no fstalirq’. 

RJWMRKS FIELD FOR TEST CONDI’MOIW 

Study Design: I&al&on Ckanrbm: A 0.5mS stainless sleel inhalation chamber was used. 
( Youg and Bertke, Cincirwiti, Ohio) 

The I~SI compound atmosphere was geneTared directly into Ihe chamber by 
means of Jet NeW izer Mechanism. ChamberconrsenWalions were 
monitcvc~ by a fiheer paperlgrauimetric techniqueapproximately every 30 
min during the exposure period. 

The HEPA filtered chamber air-flow was maintained between 10 ID 20 air 
changes per hour during lhe exposure period wilh the chamber under 
slightly negative presswe. 

The temperature in rhe chamber was maintained at 69-75 degree F with 
relative humidity of D-50% 

Satellite group mad reasm~ they were added: None 
Clinical absemuhwspa$mnad und fmpcncy; 

Afw the exposure, all animals were observed daily for 14 days for clinical 
signs of toxicity. Body wzights were recorded prior 10 exposure and weekly 
thereafler. All animals were subjecled IO necrapsy at bxminalion of the 
study. 



MMN budy welphl(& d ~~BLS exposed LY this chetuica1 
Malts Initial H’Plght 26EJ(SAD) 

Firs1 week 2977.8(14.01) 
Serond week 329.7CK27) 

Fcnralcs Initial weight 213.9{2.6h) 
First ws+ek 223.2(3.96) 
second week 238.1(4.82 3 

Fmd/wufer cmsumptiorr: No detailed data available. 
cciniml signs ! AIL animals (male and female) had matted, drenched coats for the first 2 

days, otherwise no visible signs. 

HiW7lUfUiU~: Not done 
Biochmr Not done. 
OpLfhRallmolt3gic~mfings: Eciot twmined. 
MtwMig arrd rime r~ death: No deaihs were recorded. 
urgan wsighf changes: No1 done. 
Genen2l nacropsy obsm~iztiom: All males and 3/5 females exhibited reddening patches 011 lungs. 

CONCLUSlONS 

LQ, was 2,600 mg.‘m’ for both sexes. 

DATA QUALITY 

. R&abilities: KJimiscb Code: l=rcliable without rcsuktions. 

. Remarks Geld for Data Reliability: 

Well conducted sudy, carried out by Midwest Research Institute. 

Nuodex Inc, Acule inhalation toxicity lest in SpragueDawley rats using colmpoundNcqlaz 6959 

Environmental Protection Agency (1%3) 

GENERAL REMARKS 



DRAFT ENWM,‘EXCH(99)13 

mST SUBSTANCE 

. Idcnlity: ~js(2-ethylhexyl}benzene-1,2,4-tricarboxyInte 
l Remnrks: Sburce: Nouplax 6959: Batch No. 39049 

Purity: 93.95% 

. Method! Procedure set forth in the Federal Insecticide, Fungicide, andlodenticjde 
Act (RFRA) 

. GLP: Yes 

. Year: 1981 
l Species: Rabbits 
I Strain: New Zealand albino white rabhi& 
. Doseshw.entratian l~:vcls: 2.0 rnL/kg 
. Sex: Male W Female 
. Post exposure rr,bservPtion periud:Two weeks. 
. Ratistical mttbods: Nor applicable because of no latalizy. 

REMARKS PIELL) FOi? TEST C~NDJTICWJ 

Test Subjects 

Study Design: PrucedurPr: 24 hours prior to treatment the hair on the back of each rabbit 
was clipped SO as to expose approxjmately 10% of ihc: hndy surface 3~3. 

Before dosing, epidermal abrasions were made longitudinally CWCY rhe 
exposure area. The abrasions were sufficiently deep to penetrate the 
stratum cOmeUrn but not SCI deep as 10 cause bleeding. 

A dosage was applied to the exposure area. A 2 x 2-inch gauze pad was 
placed on the exposure area to prevent seepage of the compound frcsm 1h.e 
area. Each animal was then wrapped with a rubber dam. After 24 hour of 
exposure, rhe rubber dam anrj gauze pad were removed, and the exposure 
area was wiped to remove any remaining tat material. 
Satellite groups rind reu.su~ Lhsy wwe added; Acme 
Chid obseuv~‘ons perfot-md andfrieguencp; 
After the exposure, all animals were observed daily for 14 days for clinical 
signs of toxicity. A gross ntcrapsy was performed an all animals at the end 
of the 14 day observation period. 

RESULTS 

I LD,,: MaIe : > 2.0 mukg 
Female : S. 2.p mL/kg 
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DRAFT ENV/JM,WXH(99)13 

2EMARKS FIELD FOR RESULTS. 

Body 1veight: The test substance did not cause any changes in body weighl. 

Individunl Animal aOy Weights 
Sex Body weight Iks) 

COIltl-Ol day 1 day7 day 14 
nlde 3.2 3A 3.6 

3.2 3.4 3.6 
Rtmlc 2.7 3.0 3.1 

2.9 3.1 35 

2.0 rnw male 23 
4: 

25 

E 
2s 

2.2 2.4 
female 23 2.S 2.7 

iLli 
3.6 2,7 
2.5 2.6 

Ftxx&kt~~ cansum~f~or~: No detailed data svaileblt 
Clinical signs : No toxic sign. 

Xasmuti?Iogy; Not done 
BWkWl: Not done. 
Qp~hlmologicfindings: Nar examined. 
MtwtMifu md time f-o de&: No deaths were recorded. 
orgun weight ctrongess: Not done. 
Gms Puthoh&y: Nothing noted. 

ZONCLUSIONS 

LDs was 2.0 c&kg for bath sws 

DATA QUM.JT’Y 

, Reliabilitits: Klimisch &de:: I=rcliable without restricrjons. 
P Remarks Geld for Dala Reliability: 

Well mnducted study. carried ouc by Midwest Research Jnstitute. 

REFERENCIES 

Nuodex Inc. ,Uutc dermal toxicity test of Tenneco Chemicals Inc. compountiouplaz GYB in 

rabbit. 

Envirokent al’ Pmection Agency (1 SSl} 

GENERAL REMARKS 
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Diet - Wqne 15% Rabbit Rzltion and lap water are provided ild 
IibiDum. Based cm our current k.nowledge no contaminants are 
known ta bc in this diet or water that miph~ b% expected 10 
interfere with the objeer=tives crf the study. 

Caging - Stainless steel with elevated wire mesh flooring I rmhbil;‘eagt: 
Bedding - Techbord 

Shepherd Products timpany 
Kalamazoo, Michigan 49om 

Test mctho& A 0.5 mL portion af material was applied lo an abraded and an intact akin 
site on the same rabbit. Cauz~ p;atches were. then plaid ov$r the treated 
areas and an impervious mazrial was wrapped snugly around the trunks of 
the animals TV hold the patches in play. 

The wrapping was remavted at the end of the twenty-four (sewzn~y two) 
hour period and the treated arca were examined. Th&raize merhod nf 
scaring was employed. 

Evaluation: IMite Scale For Scoring Reactions 
Erylhema and Eschar Formaxisn: 

No eqhema 0 
Very slight erythema(barely pcrccpt&te) I 
Well defined crythem 2 
Madesate to severe erythema 3 
Severe crythemfi (beet redness) to sligbtcschar formalion 
( injuries in dqrh) 4 
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Edema Formation: Y%lu 
Nlo edema 0 
Very slight edem$barely perceptible) 1 
Slight edcmqedgrs 01 area well defined by definite raising) 2 
Moderale edema (raised approximalcly lmillimeter) 3 
Severe edema @ked more than 3 millimarer and extending 

beyond lhe area of exposure) 4 

RESULTS 
. Primary Irri&lionScorf : 4.16/4 =1&i 

REMARKS FIELD FOR RESULTS. 
Reading Rabbit Number 

mm-l Fe 0 1 2 3 4 5 6 Aver- 
Intact skin 24 2 1 2 1 2 1 
lnt.act $khl 72 (I DlOhl) 
Abraded skh 24 2 I 2 1 2 1 
Abraded skin 72 Q Olli-tO 

Subtolal 
Edctna lQlmlartoll 

lnt3cC skh 24 1.0 0010 
lntrrct skin 72 Q QQoon 
Abraded skin 24 10 I)OlI) 
Abraded skin 72 0 0 0 0 n 0 

Submial 
Tobl 

Slightly irritating 
This report concluded thai TOTM was no1 a primary skin irritant jn rabbit. 
It is nol possible to assign a ckvGfication. 

DATA QUALITY 

. Ileh3bililies: Himisch Code: 1= reliable without restrictions. 
l Remarks field for Dala Rcliabilily: 

Well conducted study, carried wut byBkxearch Inc. 

REFERENCES 

LSO 
ft.17 

150 
0.33 

3x4 

0.33 
0.00 
0.33 
0.00 

0.66 
4.16 

Nuodex Inc. Primary Skin Irrilalion - Rabbits. OTS 206!Y758. Dot ID 878214470,1981 

GENERAL REMARKS 

1 

44 

.I, .- ._.L.” .,,. I.,._. _ ..,*-m.- **.. -- _“^__. - .-., - I. .._. I. _ -_ 



TEST SUBSTANCE 

l lden Lily: Tris(2-ethylhexyl)bcn~ne.l,2,4-1ricarboxylate 
l Remarks: Source: NouplazTOTM(Tenn~~ Chemicals, Inc 

Puliry: 98.95% 
J 

l Melhod: ‘Ih lest melhod was similar IO Section lSOO.42.Fede.ral Hazardotis Substams Acl 
Keguldons - I6 CFR. 

GLP; Yes 
Year: 1981 
Species: Rabbits 
SLd0: NW Zealand albino while rabbits 
Numbers o,Paaimals 6 
Dr,ses/concenlration Itvels: 0.1 mL 
Sex: 
Post exposwe observation period: 1,2,3,4,7 days 
SWsiicnl methods: Not applicable because L-IT no fatality. 

REMARKS FIELD FOR TEST CONDH’IONS 

Husbandry Cundilions Temperature - 70 of: 2 degree F 
Relative Humidity - 4547015% 

Light - 12 hbur IighUdark cycle 

‘rest method: 

Evaluation: 

Diet - Wayne 15% Rabbit Ralion snd tap water are provided ad 
libitum. Based on QUI current knowledge no contaminants are 
~IWW-II ICI be in Ibis diet or water that might be expected tn 
interfere with the objectives of the study. 

Caging - Stainless steel with elevated wire mesh flooring 1 rabbivmge 
Bdding - Techbord 

Shepherd Products Company 
blamazoo, Michigan 49005 

0.1 mL of the experimenti material ~8s instilled into Ihe right eyes of the 
test animals while rhe other eyes remained untreated 10 severe as mniJo]S. 

The treatid eyes were examined at one, two, three, four and seven days 
Fullowjng instillalion of lhe test materials intc~ the eyes. 
Intcrpreration of the results was made in accordance with rhekaizc Scale 
of Scciring Ocular Lesions. 

&ale of Scoring Ocular Lesions 
(1) CORNEA Value range 

A. Opacity - Degree of Density(arca most dense 1akeJn for reading) o-4 
B. Area of Chmea lnvdved l-4 

Smre equals A x B x 5 (Total Maximum = SO> 
(2) IRlS 

45 



A. Values 
Score equals Ax 5 (Tolal Maximum = 10) 

(3) CONJUNCIWAE 
A. Redness (refers lo palpebral and bulbw cmjuunckac 

excluding cornea and iris) 
B. UZmosis 
C. Discharge 

Scrrre equals (A+B+C) x 2 (Total Maximum =W> 
RESULTS 
. Avcragc Ocular Irrilstio~Score : 2.3(1 day), 1.7( Zday), 0(3,4,7doy) 

REMARKS FIELD FOR RESULTS. 
Reading 

1 _dsy 2 dar 3 day 4dar 7&v 
0 
0 
2 
2 

0 
D 
4 
4 
0 
0 
2 
2 
D 

0 
2 
2 

0 
0 
2 
2 

II 
0 
2 
2 

2.3 

CONCLUSIONS 

Slightly tiritatirsg 
‘Ilhis report concluded that TOTM was not a primary skin it-&ant in rabbit. 
Tl is no1 possible to assign a classificalion. 

DATA QUALITY 

. Rehbilities: Klimisch Cude: l=reliable withour restrictions. 

. Remarks field hr l)ala Rrliabilily: 
Wcfl conducted study, carried out by Biosearch Inc 

o-2 

Cl-3 
o-4 
o-3 
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KEFERENCES 

~uudex ]nc. Primary Eye Irritation - Rabbits. OTS 2065758. DCX ID 878214471,1983 

GENERAL REmRKS 
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SENSIT~ ZATI ON 

TJ3T SUBSTANCE 

. Idenlily: Tris(2-ethyIhexyl)be~ne-1,2,4-tticarboxplate 

. Remarks: Source: Nouphz ToTM(T~nneco Chemicals, Inc.) 
Purity: 98.95% 

1 Method: Buehler tear 
. c&P: Yes 
. YtZW: 1981 
l Species: Guinea pig 
. Slrain: Albino guinea pig 
. Numbers ofsmimals 10 
l DoseslconcenLrstion levels: 0.5 mL 
l Sex: male 
1 Past exposurt obscrvatian period:11 application 
a Slotistical methods: Not applicable because of no fatality. 

RJMARKS HELD FOR TEST CONIXTIONS 
Husbandry Condilions Temperature -70 t 2 cScgrec F 

Relative Humidity- 45% -C 5% 
Light - 12 hour light/dark cycle 

Test meOw& 

Diet - Charless River Guinea Pig Furmula and tap water are prnnvided ad 
Libitum. Eased on OUT current knowledge no contaminants wzre 

Known 10 be in this diet or water that might be cxpeccted 10 
Interfere with the objectives of the study. 

Caging -Stainless steel with elevated tire mesh flooring 5 guinea pig&age 
Bedding - Deotizd Animal Cagc;Board[DACB) 

Shepherd Pracluct-s Company 
JS.alamazoo, Michigan 49005 

A 0.5 mL portion af material was applied to the intact akin test site on 
the guinea pigs. A gauze patch was placed aver the treated area and an 
impervious material was wrapped snugly around the trunks of the animals 
to hold the patches in place. After a 24 hour contact period the patch uws 
removed and the animals were allowed to rest for one day+ Following this 
rest period another apglis;ation was applied to the same skin site using a 
fresh sample. After the tenth eppiication the animals were rested for a PWD 
week period. Al the termination of the rest period a challenge application 
was put on skin sites differing from the original test sites. The challenge 
applicxtion remained on for 24 hours. 

The siles were examined for reaaction using theDraize melhod of scoring 
to grade reactions. 

Evalua tisn: Draize Scale Far Scoring Rfzactions 
Value 
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Very slight erythema(barely perceptible) 1 
Well defined erythem 2 
Moderate 10 severe erythema 3 
Severe eryhema (beet redness) to slighteschar fornxlion(injuries in depth) 4 

No edema 0 
Very slight edem$barely perceptible) 1 
Slight edema(edges of area well deriined by defhile raising) 2 
Moderate edema (raised approximattly lmillimete~ 3 
Severe edema (raised nwrc than 1 mill imater and erbxtding 

beyond tie area of exposure) 4 

RESUL,T~ 
No wu3itization 

;EMARKS FIEJ.B FOR RESULTS, 
Reading After Application number CbaHcnge 

_c;ulll~ No. 17 -- - 

10 

LryLhema 
Edema 
Et-ylhema 
Edema 
E@lGmPl 
Edema 
Erythema 
Edema 
Erylhema 
Edema 
Erylbmn 
Edenra 
Erythems 
hkma 
Erythcma 
Edema 
Erythema 
IEdema 
E@lWJl~ 
lCh.ma 

CONCLUSIONS 
No senstiza tion 

DATA QUALITY 
c Reliabiiities: Klimisch Code: Isreliable without JC.SIJ~C~~S. 

. Remarks field Ibr Data Reliability: 
Well conducted study, carried out byBiosesr~h Inc, 

Nuodex Inc. Guinea Pig Contact Dermai rrritatiom/Sensitiza~i~~-codified 
OTS 2U6574. Rm m S7821447S,J98;r 

GENERAL REMARKS 

Buehter Mcthor 
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I Iden tilyr 
. Rems rks: 

METHOD 

Tris(Zethylhexpl}bcnzene-1,2,4-trica~xylale 
Source: Nuoplaz 6959 
Purity: 98.2% (GCEID) 97.97G (HFLC) 

impurities were detected at level than 0.1~O.S%, one bcingdi(Zethy~hexyl) 
phthalate (DEHP). 

. 

l 

.  

.  

I  

.  

.  

l 

.  

* 

.  

.  

I  

.  
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Melhod: l3II3RA SUndard Operating Prcxcdurcs 
Test type: Repeat Dose Toxicity 
GLP: Ytrs 
Ytar: 1984 
Species: Rat 
Strain: Fischer 344 
Rouie of administration Oral 
I’hses/concentrarion levels: O(O), 0.2{184), 1).67(650) and Z(182-5) 5% (mflg bwldayj 
VhicIe: Rodent die1 
Sex; Male & Female 
Exposure period; 28 days 
Prcqucncy o,P treatment: Once daily 
Control group and trratmcnC:Dietary level 0% and reference ccunpund DEEP 0.67%. 
I%st exposure olmmhn period:None 
Duration of test: Males and females; for28 clays 
Statistical methods: The contrai and TOTM treated groups were subject 10 analysis csf 

variance, and if this was signjfitiant the treated groups were c-ompanzd with 
the contio~s using the Least Significant DiffCrencc test. 

The controls and DEHP groups wex compared using 8 two-tail& pooled 
student t test wilh WelcHs correction. In ssll cased a probability levei of 

P4l.05 was taken to indicate statistical significance. 

Study Design: Vehick DieI 
SmcBi~e gm.p and mwws ~hsy were crbded: None 
Clinical obsmurionsper$mwd and frquency: 

Body wt. was recorded immediately prior 10 the first exposure and again for each 
animal 1,3, 7,10, 14, 17, 21, 24, 27b days. 

Twice each day the animals were observed in their cages forvariations in behaviour 
or cmditiors and once weeklq’ a more dnailed examinaliun was made at rhe lime of 

> 
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Food intakes wert: measured over Ihc period day-3 to U and c.onGnuos intakes were 
measured at twice-weekly intervals unlil the day preceding autopsy. The inlakes of test 
article or reference compound for each animal svcrc calculaLed Lwicc weekly using the 
snalysed dklary cnncenlratiOns of TOTM or DElO’, and the individual valued for 
bodywighl and food intake. 
Nernardogic p~~rcwwrers were evalua!Ed for each animaLOn the day preceding the 
stm of the autopsies a sample of blood was collected from a caudal win of each 
wkimal. 
Ampy: At the end of the 2$ day treatment period the rats were deprived of’ fond 
overnight, with water available.< On rhe day of autqq each animal was weighted and 
then killed. The blood was used to provide sewn for clinical chemistry. During the 
autopsy any abnormalitiesof the external condition and of tie tharacic or abdominal 
viscera were noted. 
Organs: The weight Df the follnwing organs were rcurded: adrenal glands, lungs, 
brain, ~varjes, hear-~, spleen, kidneys, testes, liver, rhyruid. 
Hec&on mkrosrapy: TWO thin slices of liar, one fraln the left lobe, the olhw from 
the median lobe, were fixed for sndysis. (The remainder of the iiver was used for 
biochemical analysis.) 
Bi~cht~ziml L(PILI~@S of rhc livt~: Whole hctmagenateswere prepared nrld assayed 
for protein and cyanide-Ltsensitivepalmit~yl-CoA. 

. NOAEL 134 mglkgbw 

. LOUL 650 mdkg bu: 

REMARKS FIELD FOR RESULTS. 

Body weight: No statistically significant differences Of bodJwdght between the control and TOThI 
OT DEHP treated groups of either sex. There was a trend for the male rats frcrm all the 
TOTM treated groups to be lighter than the cuntrols. In the females, this trend was only 
evident ia the 2.0% ‘IDI’M gmup. 

Foodlwcr&r cunsumption:Female rats fed 2,0% TOTM consumed significantly less diet than the 
controls during first seven days of treatment afier which their intakes increased but 

remained lower then those of the ~ntrols. In the males there were tx1 stalistically 

significan! differencesbetwccn the control and TOTM fed groups during the It-eaiment 
period. 

Huem~Yology : In bath sexes haemaglobin concentration of the rats given diet containing 0.67 or 2,070 
TOTM were statistically significantly lower than the control. Tn the males there was a 
small lower@ of tqhrocyte count in all groups given TOTM but this was not 
reproduced in the females. 
Both sexes given the two higher dietary ccsnccntratimts of TOTM had higherieucocyte 
cuun~s ihan the contt@ but the differences were sta~isti~lly significant unljn the 
males, These male groups also had lower proportions of the lcucocytes aseosinophils 
and mon0cytes. 
Significantly Iclwcr values for baemcnocrit and mean cell volume were limited to 
females given the IWO lower dose levels of TOM. 

Orjyun wei#glcs : In bolh sexes the liver weights, and liver weights r&live to bodyweighl, were. 



increased in the TOTM and DEEP treatedanjmals compared to Ihe controls. These 
differences were small and not slatistically significant in the 0.2% TOTM group. 
llx increase seen in the rats giverUE& TOTM was less than that in Ihose given 
DEHP. In the males fed TOTM lhc higher values for brain weights relative 10 body 
weight, in the absence of any significant differences in the recr>Tded weight probably 
reflect Ihe lower badyweighla in lhe groups concerned. In Ihe females lhere were 
sW.istically significanl higher lung weights in the rats fed 0.2 or 0.67% TOTM \k*hen 
compered 10 Ihe controls. In the case of the TCWM treatedanimals lhis difference 
was not dose r&ted and not sl&tically significant when expressed ElatiYe KI 
bodyweight. 

seru1n analyses : Analysis of ~ecum from the males and females showed statistically significamly 
increased levds of albumin in the groups given 0.67 or 2.0% TWIM. In the mates 
tbcre were statistically significantly hi&her cholestcml levels in tie 0.67 and 2.OG 

TOTM groups. 
ConcenlxatIons af serum urea were sratiskally significantly increased in the male 
2.0% TOTM group to the control values, In the females there was also an isulared 

” stalistically significantly lower value for lipid concentration in the 02% T0Th4 
group* 

Liver Biochemkny Neither TOTM or DEHP treatment influenced to astaristically significant degree 
the conmtration of hepaiic protein, After MT’M WatmenlPCoA activity was 
starislically signifkanrly higher than controls in both sexw 81 the highest clc~e and in 
the males at the lower two doses+ In the groups given TOTM only the highesst dose 
level males had statistically significant jncreases of enzyme level. Both sexes gi\-en 

0.67 or 2.0% TOTM had statistically significantiy increased carnitine 
acetyltransferase acrivity with little diff-ce between the two sexes. 

Hi$lOlUgy : No abnormtiitk:s were cktected in themajority of the animals. Tk only lesions 
occurring wilh any frequency were focal inlesstitlatpn~monitis and nephrocalcinosis 

in the females, The observations were rmt firmly dose related. Tbcpneumonitis was 
of limikd extent, often only a Cngle focus. Two female rats fed 2.0% TOTM shoWXi 
seductions insytoplasmicbasophilia in liver although it was only marginal. 

,!SC~KW Microcopy; In the hepatocytcs from the contml rats theperuxisomes varied in six from 
small to moderately large, They had uniformly electron dense contenls and some 
possessed a lattice care. They were ubiquitously distributed throughout the cytoplasm. 
Feeding diet conl.&ing 2% TOTM produced a slight increase in the numbers of 
pcroxisomes. which varied between cells, No difference was seen between lhhe 

centrilobular and p&portal areas. 

The NCIAEL for rqeated dose toxicity is considered to be 184 mgkg and the LOAX is 

Considered 650 mgkg for both sexes. 

c RcLiabililks: Klimisch Code: l=reliable wiithout reslriaicm, 
1 Remarks field I’or Data Reliability: 

Well canductcd study , carried out by the British Induslrial Biological Research Assacialionn 
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RLI?EWENCES 

Chemical Mamfacttmrs Association, Projecl No, 3,W96. Repon NTO. tH%/1/385 

CMA Refercnoe. TM-3.0-BT-BIB 
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IZST SUBSTANCE 

I Edcntity: 
l Remarks: 

METHOD 
Mci hod: 

Test type: 
GLP: 
Yt3r: 
Spedcs: 
Strain: 
Route of rdministration 

Tris(2-e~ylhexyl)benzene-1,2,4-~~~a~oxylale 
Source: Daihachi Kagaku Kogyo Co., Ltd. tit. No. N-60601 
Purity: >!W.O% Kept at room temperature in a dark place until USC. 

Guidelines for B-day Repeated Dose Toxicity Testing of Chemicals 
(Japan) 

Repeat Isose Toxicity 
Yes 
1996 
Rat 

clj :CD(SD) 
Or31 

Doaw’conctntration levels; O(vehicIe) 100, 300 and 1,000 mg.&g!day 
VdliCk Corn oil 
Sex: Male & Female 
Exposure period: 28 days 
Frequency 0P treatment; Once daily 
Control pup md Irestment:Vehicle {corn oil) 
post txpos~re abservatiou period:2 weeks for 0 and 1,000 mg/kg/day dose, 
Duration Of test: Males and females; for28 days 
Statistical methods: Bartlett’s test, Dunnett’s te.sl or Kruskal-Wallis test dependingon wherher 

or not the data were nonhomogeneous or homogeneous. 
Fisher ‘s test for the patiological resdt, Jon&he&s test for the 
correlaiion of dasagc 

Study Design: Vehick CDm oil 
Su.telZife groups and r~mtms they were added: None 
CXnicuI olbsenl&~ns per$v$rted andj%quenq: 
Body wt. was rEcorded immebialel)I prior to the first exp&ure and again for ea& 
animal every week 
I-lematdogic parameters urnere evaluated for each animal. Bloockamples Tar ihe 
hematnlogic determinations were taken fronabdominal anery in ~~1s after 16 hr fast. 
Clinical chemistry analyses were performed an serum silmples from each animal. 
Urinalyses were performed for each rat. Urine samples were collected from each 1-31 
on the day priDs to scheduled Lermhaljon. 
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Organ weiphr: brain, liver, kidney, spieen,akenal, spemxq (male) and ovary 
(females) kx each ank~al. 
Micruscnpic: heart, liver, kidneys,spleen, adr~~al~~d hone marrow from rats in the 
control and higb-expcwre groups aad kidney from all dosqe. male. 

REXJLTS 

c NOAEL 
Male: >l,OOO mg,4&day 
Female: > 1,000 mgikg/dsy 

REMARKS FIELD FOR lW%Jt’JT$. 

Rudy weight: The mean. body weight of ~realmenl groups of raLc h,r males and fem4eslot 
Significantly JifIeren~ Irom conlrols at any time during the Course of the study. 

j”ood/~a~ conr~n~~W;No Eignifican~Iy different from contr01S at any time during dosing and 
recoveringperiod for both sexes. 

Clinical signs : No unusual clinical obw-vatians during the study. 
M&S: No dose-r&red change in gen;reral clinical signs. 
Femaies; No dose-r&led change in general cliniCa sip-&. 

Hi3e~ofag)l: 
at the and of dmirq 
M&s and~emnf&: No dose-related sigrGfiCIfTlt cfimges i&emato@&y. 

In the blood clotting testy prothrombin times for males were slightly extended, bu1 
they were cmxidtred within the physiaiogical change. Far females, no significant 
changes in alI test. 

ajhw recovehg period 
MOILS: In hematology, hemoglobin amounts for males at ‘IUOOmgkg dosing were slightly 

increased: but they were oonsidered within the p~ysialogical change. In the blood 
clotting test, no significant changes in all tests. 

FtYHUh?s: No significant change in ail tests. 
Bivchm : I 

ut the end ufduting j 

M&S: No dnse-related significant adverse tre;fltment-related effect in clinical chemistry. 
Fe??loles: Al 300, and 1,01)0 mg/kg dosing, chlorine contents were hv, 
qler recovering period 
MUf#S: At 1,000 n&kg dosing, potassium contents were slightly high. 
Ftwiuies: At 1,000 m&Xg dosing, GQT were slightly high. 

But both changes were considered to be no meaning, bccux at the end of treatment these changes 
were not recognised 

Urindysis : 
ut the end ofdosing 
M&sand ~w&s: Al 1,000 mg@ dosing, same of rats (bath sexes), amounts of urinary increased, 

bul the mean urinary spccificgravity values in the 1,CJoO m&/kg dosing gJnUp 

was ntx significant change from cc~ol group. 
cpr recov wing period: 
/W&S rind Females: i% dose-relakd significant change in aI1 ksts. 
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Organ weighr chunges: 
ac A? md qfdmkg 
Mde: No dose-related change in all testedorgans. 
Fen-de: Relative liver weight were slightly increased at 100 mg(kg dosing, but no 

dose.related change. OLher organs, no significm change. 
u$W rccoveringpwhk 
M&S: At 1,000 m&kg dosing, relative kidne~cight were sligblly low, 
Ft?Idt?: At 1,000 mg/kg dosing, absolotc and relalive adrenal weight w&relighlly 

high. 
But boih changes were consideredno related to dosing and recovering of lhis chemical. 

Gross pathiugy and hisfupfhlogy: 
of fhe end ofdmkg: 
Afdes: C&wed patch/zone of lungs were observed 1 of 100 mg;kg, 2 of 300 n&kg 

and 3 animals of 1,000 mg!kg dosing group. Also hypertrophy of the kiclney, 
hypenraphy af parathyroid, and etc. were observed. 

Amounts Of eosinophilic body in the kidney were slightly increased in dosing 
group. 5111 all these changes were ccmsidered no related the: dosing and 
recovering of lhischemka~ because tit? degree and rate of changes were same 
of aI1 Ihe group included cont.roI. 

Fern ales: Red patch/‘zone of thy mui dilated lumert of the uterus and etu. were observed. 
But all these changes were considered no r&%-d the dosing and recovering of 
tfiis chemical, because the degree and rate of changes were same of all the 
group included control. 

offer recuv ering periud: 
M&s and Fwznh: NO dn?x-related significant change in all ksts. 

CONCLIJSIONS 

No test substance related changes were noted in terms of Clinical sigm, body weight. food 
consumption, andhematology, blood chenicalexaminatioIs urinalysis, and pacbological 
findings. 
The NOEL for repeated dose toxicity is considered to be 3,000 mgIkg,!day for both saxes. 

nATi QWALJTY 

. Reliabilities: Klimisch tide: l-reliable without restriciions. 
l Kernarks Iield for Dala ReliabiliLy: 

Well conducted study , carried out by the Biosafety Research Center, Fcwd, Drugs and Pesticides 
(An-pyo Centw), Japan 

REJTERENCES 
Toxicity l’esring Reports of EnvironmenIal Chemicals,vol.4(1996)) 
Ministry of Health & W-&are, Japon 

GENERAL REMARKS 
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TOXICITY TO REPRODUCTION 

ll%T SUBSTANCE 

Identity: 
Hema rks: 

Method : 
Test lypc: 
GLP: 
Year: 
Specfes: 
Strain: 
Routre oCadminislralian: 

Tris(2-elhylhexyl)ben~~e-1,2,4-iricarboxylaie 
Source: Daihachi Kagaku K~gyo CCL, Ltd. LOI. No. N-80301 
Purity: >9P.O% Kept at room temperature in a dark place until use. 

OECXI Preliminary reproductive toxicity screening lest 

Preliminary reproduction roxjcity screc?ning tesr. 

YeS 
1998 

&al (SD) 
Oral (by gavage} 

Dosc$jconwntratilcrn levels: O(vehicle): 100,300,1,CKKI mgflrg/day 
Vehicle: Corn oil 

sex: Male % Female 
Administrationprtriod: Male; far 46 days from 2 weeks prior to msling 

Female; from 2 tjfeeks prior fo mating tc) day “sof lactation 
E’requcncy of treatment: Once daily. 

ConCrol gwup and bea tment:Vehicle (corn oil) 
Post cxp~sure clhservatian period:None. 
Termioal kill Male: day 47 

Female; day 4 of Iactarion 
SCatistical methods: Chi square tat for 1 grade positive dara and Fisher’s test far another- 

Banlett’s lest or Krw,kal-Wallis’ test fur 2 or more grade posili\,e data. 
And used Dunnm’s test or Mann-Whitncfs U--test for examination 

Test Subje&: Age atstwdy irriti~ion: 10 week old for both sexes. 
Weight at sludy inititi0n: 373-435 g for males, 217-257 g for females 
No. ofanimals per sex per dose: 12 per sex per dose group 

Study Design: The animals were sacrificed on the day 4 of lacratirrn for females. Males and 
females with noma!ed were killed1 day after the mating period. Females wifh no 
dcli~erykilled 26” day of geslarim period. 
Vehtck Corn oil 
Srttellite groups and remom Uwy were &de& None 
~~tirrgp~oc~dwes: Malti!female per cage; l& length of cohsbilation~ilh in the 

limit c~f 14 days until proof of pregnancy (h-makm sperm dEleclion in vagina) 
was ohstsrved. 



Parent: Males and females: GrosspaWqy of al1 organs were tested. 
Males: Organ weighl: Testis and epididymis of 311 animals. 
Female; Organ weight: Ovary csf all animals. 

Cwnl: Implantation sites and wrpusluteom of ovary of a11 
animals. 

Microscopic: Male% Testis and qididymis, Count ofserlali sells, spcrmatncytes, 
round spermatids and elongatespermatids in seminiferous 
tubules of Sanimals of all dosing groups,[Stage I-VI, vu- 

VIII, IX-XI, Xu-XIV nf spermatozoon formaLive cycle.) 
Females: Ovary 

Pup : Gross pathlogy of all organs were testtxl. Dead pups and abnomal organs 
were tested histopathogy. 

Pmders asswed dwhg study: 
Body weight.M&s: Prior to the first dosing and 2, 5, 7,10,14 day. After that 
once a week, Ihe daysacrificed. Femal,es: Prior to the first dosing and 2, 5,7, 10, 

14 day. During gestation period, I), 1,3,5,7, 10, 17 and 20 day. During 1acIari0n 
period, 0, I, and 4. During cohabirationperiod, the same dny with male.Pups: 
mayOand 
Food/water consumption-The same day when body wt. dettrmineQexcept 
!acrarian period and the day sactificed for males, slso, 0 day af p-sti1k.m and 
lactation for femak. 
No. of pairs with sk~essful mpulaiion, wpulatic>n index {Nonf pairs with 
Successful copulation/No. of pairs mared) x 100, du~kidti of mating No. of 
pregnant females, fertility index = (No.of pregnant animals/No.of pairs wirh 
suc.w&ful copulation) x 100, No. OP corpora lutea, No. af implantation sites, 
implantation index (&$-of implantation sitesh’hof corpora lutea) x 100, No. of 
pups born, delivery index (No.of pups born/No. of implantation sates)x 100, No. 
of love pups born, live birth index (No+of 10w pups bwv’No.af pups born) x 
100, sex ratio of pups: No. of dead pups born, gestalion length,gestation index 
(No. of females with live pops delivered/ NOof pregnant females) x 100, 
nursin,g index @Jo.of females nursing live pupslNo.of females with nurmal 
delivery) x 100, No. of livt: pups on day 4, viability index (No.of live pups on 
day 4/Na. of live pups born) x 100, 

RESULTS 

Repeat dose loxieity: NOEL 100 mgkg/day for males 
1,000 mg/kglday for female 

Reproductive and dcwiopnwntnl hxicity: NOEW.00 mgA@dny for males 
1,000 mg&$day for female 
1,000 m&kg/day for offspring 

REMARKS FIELD FOR RESULTS. 
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Rq?rud1rcti1%? durn : No sraGsricn1 significant difference from contruis. 
Yrrps dam : Body weigh1 alld weight gain of 300 q&g dosing gruug for b& $ext5 

were slightly low. But all pups of 100 and 1000 rng,&s dosing gy~~~p WeTe llnl 
statistical significant difference from cancels. 
At the other tesb, no statistlcd significant. difference from canrro]s, 

Grosly visible abnornuz&ies, exferml, sofr flame and skeleml aBntormalifie~- : 
For maks: 

Slightly decrease of spermatoq&zs and spermatids: 2 animals of 300 mg/kg dosing group. 

11 of 1000 mg/kg dosing group. 
Moderate decrease ofspennatocytes andspermatids: 1 of 10X! mg/kg,Qosing group. 

At this animal, 8 few multinucleale giant cell were appeared and slighllyvacuo]izatjon 01’ 
sertoli sells wtreobsemed Also, at the epididymis, moderate amount of cell debris 
moderate dccrcase Dfspermatids and slightlygnnuloma of spermstic were observed, 
For the cnntr~l group, atrophy of seminiferous tibulcwere observed 2 animals. At these 

animals: slightly amount of cell debris were obscrvedDnc uf these animals, slight decrease 
of spermadds was also observed. 

Number of cells in seminiferous tubules: 
Group l(Staage I-VI) : Low value of spermatids at 300 mpJkg dosing group. 

LOW values of spcrmalocyles andspermatids at 1000 mg/kg dosing gmup. 

Group 2(Stage VII-VIII);Law values of round spermatids and ratio of senali cells at 1000 m&kg. 
Group ?(stage 1X-X) :LJJW values of elongatespermatids and ratio of setloli cells at 1000 mp/kg. 
Group 4(stage XI-XV) :bw values of spermntacytes, elongatespermatids, and r&n c~f sertoli 

ceils tit l.000 mg/kg dosing group, 
For females: 

Cyst of corpus luteum of ovary was observed 2 animals of 300 II@& dosing goup. 
NCI abnomwl ovary observed at the female of 100 mg/kg dosing wilhou1 suscesSfu1 copulation, females 

of control and 100 m@kg dosing without pregnant. 

Histopatbological hdiag In rati 
dcwc (rng/kg) 

rttms 0 100 300 l,ouo 
No. of male animals ekainlntd 12 12 12 12 
Organ: Findhg~ 

Grade 
TEAiS: 

Decrease, spermatocyte and spermatid TOl#il 0 0 2 12** 
+ 0 0 2 11 

++ ‘0 0 0 1 
MultinurIeer giant 41, seminiferous tubule + 0 0 0 1 
Vocu~lozation, Seftdi cdl + 0 0 0 1 

Ak-ophy, seminiferous tubule t 2 0 0 0 
Epididymis: 
Cell debris, lultren TOtal 2 0 0 1 

+ 2 0 0 0 
t+ 0 0 0 1 

Dewcasc, 5pernl TL3rsll 1 0 0 1 
+ 1 Cl cl 0 

++ 0 0 0 1 
Granulama, spermatic + 0 0 0 1 
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No. of kmele aninrals examhad 12 12 12 12 
OWWy: 

($51, corpus bkum <+ r 0 0 2 n 
Values an: no, d animals wilh finding. 
Grade: +=sligbI, ++=mcdenrle cbnnge and <+>=dr~ec~trl 
Sigoificanlly different fmm 0 mgkg group: + *:p S 0.01, 

Number of cells ih scminlfcrous lubulcs of male rnLs. 
dose (?llgkg) 

Il.erus 0 100 3oQ 1,400 
No. ofsnimals cxsmined 5 5 5 5 
Group I (Stage I-VI) 
NO. of Sertolll cells 20.12@18) 14.08(1.49] 16.52{7.45) 13.03(1.4s) 
Spermatogoaia 
No. 16+30[5.655) 2MZ@S8) l&48&17) 15.76(2*61) 
rfdiu * 0.35~Oo.29} 1.08(0.19) 1.01(0.21) o.sr(cl.11) 

Spermatrrcylcs 
No* 50.8q7.44 > 51 xi(4.84) 42.6412.63) 4o.P4(5.63]+ 
ratio 2.53(0.13) 2.72{0.26) 2.37(0.24) 2.2qo.16) 

Round spermatids 

NQ. 1X3.36(17.20) 123.00(3.89) 117.63{5.,29)+ 132.6q3.1~)“* 
ratio 6.91(0.35) 6.75{U.84) h39(0.70) 6.26(0.48) 

Elongate spermatids 
NQ. lXLoO(21.71) 132.X2(11.17) 103.23[1234}* 95.36(8.&q** 
rslio 6.53(1.15) 6+98{0.86) 5.62(0.90) 5,30(0.69) 

Group 2 (Stage VU-WIl) 
No. of Sertoli ccllls 16.96(2.63) 17.04Jg.17) 16.bq2.73) 76.5q2.23) 
Spwmatqymia 
NO, 2.92(1.06) 2.4y0.93) 2.04(0.68) 2.60{1 JO) 
rulio 0.1 sp.09) 0.14p.05] O.l2(W3) 0.16(0.06) 

SperJTbatbcylcs 
No. 91.f%~10.37 ) 94A%@55) 84+44(6.99) 82+32[6.?0) 
ratio 5.45 (mq 5.60(0.51) 5.1 ti(O.79) 5.03p.54) 

Round spermatids 
NQ. 142.cq13.39) 131.4q13.72) 123.96(8.23) 118.7q(a.28}* 
ratio 8.45{0.62) 7.75(0.39) 7.6iq1.66) 7.2qO.62)” 

Elongrte spermatids 
NQ. 129.24(17.37) 128.32(16.88) 114.72(9.80} m5.65(13.47) 

ratio 7.78( 1.54) 7.56(0.72) 7.09(1,62) 6.46(1 .OS) 

Grump 3 {Slage VII-WI) 
No. of Sertali eolls 19.28(‘l.92) 2o.s2(l.s5) 19zq1.58) 19.32(2-l S> 
Spermatogonh 
No. 4.52(1,32) 4.2q1 SO) 4.92(1.&J 3.320 .U2) 
rat10 0.23(0.05) 0.21(0*08) 0.26(rl.11) 031qo.os) 

Spermskwytcs 
NQ. I~XJ,(10.83 ) 99.08(8.42) 97.5q4.50) 89.03(9.00) 
raih 534p.s6)) 4.85(0.S0} 5.10(0.36) 4,62@.32) 

Ehngale spcrmatids 

NO. 145.24(11.01) 130.64(9.90)) 131.68(19v71) 119.24(15.90* 
raliu 756(0.61) 6.37(0.23) 6.88[1.04) 6,21(0.53)* 



Grmrp 4 magc v11-va1r) 
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Female Day 0 6.93(0.83) 
Day 4 11.08(1.71) 
Day O-4, gain(g) 4.16(1.00) 
Body weight gain( %) 59.63(10.42) 

Values are expressed as Mean (SD.) 

6.63(0&I) 6.33(0.58) 6.58(0.62) 
10.28(1.01) 9.83(1.01)* 10.03(1.46) 
3.65(0.56) 3.14(0.79)’ 3.46(0.96) 
55.24(8.07) 49.95(13.09) 52.17(11.10) 

Significautly difference from 0 mgkg group ; p 2 0.05 
a): (No, of implalrtation sites/no. of corpora lulea) x 100 
b): (No. of pups born/no. of implantation sites) x 100 
c): (No. of live pups born/no. of pups born) x 100 
d): (No. of females with live pups delivered/ no. of pregnant remales) x 100 
e): (No. of females nursing live pups/no. of females with normal delivery) x 100 
f): (No. of live pups on day 41 no. of live pups born) x 100 
g): (Body weight gain/body weight on day 0) x 100 

CONCLUSIONS 

Repeat dose toxicity 
Histoparhological examination of the testes, demonstrated decrease ofpermalocytes and spermatids in 

males of the 300 and 1000 mg,&g group. No effects of this chemical on general appearance, body 
weight, food consumption, autopsy findings, weights of the reproductive organs of both sexes, or 
histopathlogical features of the ovary were detected. 
The NOELs are considered to be 100 mg/kg/day for males, and 1,000 mg/kglday for females. 

..- Reproductive and developmental toxicity 
Except for the effects in males observed onhistopathological examination, no influence of this chemica 

was detected regarding reproductive ability, organ weight ohistopathological feature of the ovary, 
delivery or matemalbehaviour of dams. No effects of this chemical were detected onGability, general 
appearance, body weights or autopsy findings for offspring. 
The NOELs are considered to be 100 mg/kg/day for males, 1,000 mg/kg/day for females, and 1,000 

mg/kg/day for offspring. 

DATA QUALITY 

. Reliabilities: Klimisch Code: l-reliable without restrictions. 

. Remarks lield for Data Reliability: 
Well conducted study , carried out by the Safety Research Institute for Chemical Compounds 
Co., Ltd.(Japan) 

REFERENCES 

Toxicity Testing Reports of Environmental Chemicals,vol.6(1998) 

Ministry of Health & Welfare, Japan 
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r 
GENETIC TOXICITY IN VITRO (BACTERIAL TEST) 

TEST SUBSTANCE 

. Identity: 
. Remarks: 

METHOD 

Tris(2-ethylhexyl)benzene-1,2,4&carboxylate 
Source: Daihachi Kagaku Kogyo Co., Ltd. Lot. No. N-60601 
Purity: >99.0% Kept at room temperature in a dark place until use. 

. Method: 

. 

. 

. 

Test type: 
GLP: 
Year: 
Species/Strain: 

Positive controls: 

S9: 
Statistical methods 

Guideline for ScreeningMutagenicity Testing of Chemicals(Japan) and 
OECD TG 471 and 472 
Reverse mutation assay 
YeS 
1996 
Salmonella typhimurium TAlOO, TAlS35, TA98, TA1537 
Escherichia coli WP2 rolrA 
-S9 mix, 2-(Z-Furyl)-3-(5nitro-2-furyl)acrylamide (TAlOO, WP2, TA98) 
Sodium azide (TA1535) 
9-Aminoacridine (TA 1537) 

tS9 mix, 20kminoanthracene (five strains) 
Rat liver, induced withphenobarbital and 5,6-benzoflavone 
No statistical analysis was done. 

REMARKS FIELD FOR TEST CONDITIONS 

. Study Design: 
Concentrafion: -S9: 0,313, 62.5, 1,250,2,500,5,000 ug/plate (five strains) 

tS9: 0,313, 625, 1,250, 2,500,5,000 @plate (five strains) 
Number of replicates: 2 
Ptiesltest: 3 
Procedure: Plate incorporation method 
Solver& Acetone 
Positive controls: 

-S9 mix, 2-(2-Furyl)-3-(S-nitro-2&uyl)acrylamide (TAlOO, WP2, TA98) 
Sodium azide (TA1.535) 
9-Aminoacridine (TA 1537) 

tS9 mix, 20Aminoanthracene (five strains) 

I RESULTS 

. Cytotoxic concentration: 

Toxicity was not observed up lo $000 ug/plate in five strains with and without metabolic 
activation (S9 mix). 
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1 Genotoxic clbttsr 

With metabolic activation: 
Without metabdic i-mivation 

RJDiARKS FIELD FOR RESULTS. 

Baclerial gene rinddon is neptive wilh and wjthout metabolic actjvalion. 

DATA QUALITY 

l Rdiahili ties: Valid wi~houtmtriction. 

Well conducted study, carried out byHalano Rcscarti Institute, Food and Drug $afelyCcntcr 
{Had&m, Japan). 

REJ?ERJWC~ 

-.. Toxicity Testing Reports of Envirnmnental Chemicals,vol.4(1996) 

Ministry of Health & Welfare, Japan 
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GENETIC TOXlCITY IN VITRO (NON-BACTERJAL IN VZTRO TEST) 

TESF SUBSTANCE 

. Idenlity: Tris~Z-ethy~hexyl]be~ene-l,2,4-~~~~~~yla~~ 

. Remnrkx Source: Daihachi Kagaku Kogyc~ CO., Lid. Lot, Nn, hT-00601 
Purity: >99,1)% Kept at room Iemperatuse in 8 dark pIacc un1i1 USC 

METHOD 

I Method: Guideline for Screening Toxicity TeAng ofChemicals (Japan) 
l Test type: ChromosomaI, aberration test 
. GLP: YES 
l Year: 1996 
. SpLsciedStrain: Cl-ILAU cell 
. Metabolic activation: with and wirhoul $9 from rat liver, induced withphenrsbsrbital and 

$,&benzoflavone, 
. Sta!istical methods Fisher’s exact analysis 

RE~RKS FIELD FOR TEST CONDlTIONS 

* Study Design: 
For contjnuons Ueatrnenl, ~~11s wwcz treated for 24 DI 48 hrs without S9. 
For short-term treatment, cells were treated for 6 hrs with and without SS 
and cultivated with fresh media for 18 brs. 

Conccnn;acion: -S9 (mntinums treaTmerIt): 0, 1.3,2.5, 5.U mgimL 
49 (short-term treatment): 0, 13,2.5, 5.0 m@mL 
+S9 (short-term treatment): 0, 1.3, 2.5,5.0 mg/mL 

Plares/r&: 2 
S&u& Acetme 
Positiw cmtrufs: Mitomycin C for conlinuous treatment 

Cyclnphosphamide for short-term treatmml 

c Cylototic concenb4tioil: 

Toxicity was not observed up to5.0 mglml in continuous and short-term treatment with or 
without S9 mix. 

. Genotoxic emxls: 
Clastogenicity polyploidy 

? - 

With metsbolic activation: [ +] 1 ] [ x ] 
? - 

[+ ] [ ] [ x ] 
Witiout metabolic adivation: [ ] [ ] [ x ] [ ] I ] [ x ] 

, _ , ,  _~. . .  -  . _ I - -  ”  - .  , -  , ,__.__-_--~-“- .  ._ - - - - - . .  
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GENETIC TOXICITY 1N VITRO (NON-BACTERTAL IN VITRO TEST) 

TEX SUBSTANCE 

. Idenlity: Tris~2-ethythexyl]benzene-l,2,4-~~~~~~~la~e 

. Remark: Sourct: Daihachi Kagaku Kogyo Co., Lid. Lol. Nn, N-60601 
Purity: >99.0% Kept a1 room iemperatuse in a dark glacc until use 

METHOD 

. Methnd: Guideline for Screening Toxicity Te&ng aK.&emicals [Japan) 

. Test type: ChromosornaI aberration test 
1 C&P: YeS 
c Year: 1996 
c SpeckdStr4in: c)IldIu cell 
c Metabolic activation: with and withour S9 from rat liver, induced wittphenobarbital md 

$6benzoflavone, 
l Staiistical methods Fisher’s exact analysis 

. Study Dtsign: 
For contjnuous ueatmenl, cells were treated for 24 or 48 hrs wi,irhout $9. 
For short-term treatment, cells were treated for 6 hrs with and without SS 
and cultivated with fresh media for 18 hrs. 

Cunce~tionr: 49 (continuous treatmat): 0,1.3,2.5, 5.0 m@-nL 
-S9 (short-term treatment): 0,13,2.5, 5.0 m@m.L 
+S9 (short-term treatment): 0, 1.3, 2.5,5.0 rngknl 

Pim?shsrz 2 
Solvent: Acetone 
P&tire calrtrols: Mitomycin C for oonlinuous treatrment 

Cyclnphasphamide for short-term treaYnent 

RESULTS 

Toxicity was not observed up to50 mglrnl in continuous and short-1erm treatment with or 
without S9 mix. 

1 Genotoxic elTlxts: 

Clastogeniciry polyploidy 

With merabolic activation: I+1 A 1x1 [+I A [xl 
Witiout metabolic activation: [ ] [ 1 [ x ] [ ] [ ] [ x ] 
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Appendix’ I 
Peramctws uwd in c&.vxlation ol’dish-ibution b!l Mackay level III I’ugocity mtrdcl. 

Volume depth area organic lipid cOntent. density midenc:e 

P-f1 : [ml Vl f=rhnI--l k-1 [kg/n-?1 lime fhl 

air 1 .OE+13 1.2 loo 

hulk air particles Z!.DE+O3 

total LElE+X3 1000 lE+lO 

WNW 2.0FA10 I moo loo0 

sulk water panicles l*clE+O6 0.04 1500 

Fish 2.clE+05 I I 0.05 1ciQci 

Tocal Z.IJE+lO 10 2E+09 

Air 3,2E+08 1.2 

bulk soil Water 4,8Em3 1000 

Solid &DE+03 0.o4 2400 

TOtal l&E+09 0.2 8E+09‘ 

bulk Water 8 .OE+07 1000 

sediment Solid 2.OEc07 rm5 2400 5OQoQ 

Total 1 1,0E+O8 0.05 ZE+lXJ 



air side air-water hfl’C 5 

water side air water MTC 0.05 

soil air boundary layer MTC 5 

scdimcnt-wakr MTC E-04 

I rain rate I lE-04 I sedimenl dcpositinn 1 SE47 I 

aerosol deposition 6E-10 sediment resuspension 2L07 

soil air phase diffusion MIT2 ’ 0.02 soil waler runoff SE-05 

soil water phase diffusion MTC IE-05 soil solid Tunoff lE-08 

Air 1,000 1.3&07 - 

Water 0 1.6.~05 

Soil 0 2.5.E-03 

Sediment I I 1,3.-E-02 

amount 
Ckgl 

1.3.D-04 

3.1CI.E+03 

percem Transformation rare [kg/h] 

PI Reaction advectian 

29.6 7sE-+K! 1.3x+02 

4*7 7.6E+CIO 3.1.E.*00 

4.4.E+04 I 66.2 1 1.1E+O2 1 

6.3.E+03 1 93 1 AlE+OO 1 1.2,~~01 

Emission rate corlc . ATnoun percent Transformation bake [kg/h] 

~kw bidm’l f klsl PI RWXiCltl adueclion 

air Q L&E-o9 L&E+02 0.0 l.O.E+cu 1.8.E+00 

water moo 9.7X-04 l<9.E+05 32.7 4+7X+02 1.9.E+02 

soil 0 : 3.4.E-05 6.2.E+02 CL1 l.S..lE;;fO 

sediment f 7.9.EAIl 3.9.E+05 67.2 3.2.EiQ2 7.9.E+00 

I total amount 1 5,9x+05 [ 



emission rate Cont. Amount percent Transformalion rrl~e [kg&j 

[kglhl Wm’l WI VI Reaction odvection 

air 0 7.O.E-13 7.O.L02 0.0 4.1 E-03 7.Q.E-04 

W&X 0 5.2.E-08 LO+E+Ol 0.0 2S.E-02 1.&E-02 

SOil 1000 2.3-E-02 4.2.E+05 100.0 l.Cl.Ee03 - 
sediment 4.2.E~cl5 2.1.E-m 0.0 1.7.E-02 4.2+E-04 

c 
total amount 4.2.E+05 

4 

sceni2d 4 

emission rate CQnC. AJlXNllli percent Transforrnarion rate [kgh] 

NW Wm9 I EM [%I Reaction advection 

air 600 7.8.E-08 7.8.E+03 3.0 4.S.E+02 7.8X-m 

water 300 3.O.E-04 6.0&+04 23.5 1.5 .E+K! &.O.E+Ql 

soil 100 3.t3.EU3 6.S.E-W 26.6 ,lh.E+02 

sediment 2.4.E+01 1.2.E+05 469 9.8.E+01 2.4.E+UO 


